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Abstract of JP2005087182 

PROBLEM TO BE SOLVED: To provide a new method for testing antibacterial activity, etc., by using 
an OS-1 gene, etc. 

SOLUTION: A transformed cell is given by introducing a gene of an osmotic pressure-sensitive 
histidine kinase without a cell membrane penetrating region into a cell from which at least one or more 
hybrid sensor kinases are deleted in such a form that the gene functions. The method for testing the 
antibacterial activity of a substance has a first process for culturing the transformed cell in the presence 
of a substance to be tested, a second process for measuring an amount of an intracellular signal 
transmitted from the osmotic pressure-sensitive histidine kinase without the cell membrane penetrating 
region which is expressed in the transformed cell cultured in the first process, or measuring an index 
value having correlation with the amount of the intracellular signal, and a third process for evaluating 
- the antibacterial activity of the substance to be tested based on a difference of the amount of the 
intracellular signal measured in the second process from a control, or a difference of the index value 
having the correlation measured in the second process from the control. 
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im*m i ] 

* % $ & v> }SSi±^^t4 1 * v y * i — -tf cot ^ j m&m * 3 - K-r & ^ftse^j t5^ * 
asx ? ti & *n0&jRj?&fiJ* * # ? * aajE js^ta- t * v y * - -e <*> r 5 y ksto £ 

x ^ > * -t* -e* , ^offli^Maisi*^ * s ^v^Miftr^ s * * ^ > 

^- - -tf <^> T ? y * 3 - K-f 4 iSSSB^J * * at gfT £#M 1 1" & W 

1 ctto^ft4Eftiini&o 

[f*#«6] 

^ «iiaRsa^«*^r$ *^ftam*$i4t ^f->*>'^r^--if-e** i t £#H£<k-r& 
h&#s*#ili&3£-e&&, JfflJI&fllRiiHJ* £W ^y>4f^- - 

m.&mmi)K sb?ij#-s-2, mm^i 7, se?ij#-^4 2, Beyrj#-)§-5 6XttE?y#-§-6 9 

[1*91 0] 

mT IB *- X*§ X*tgm S *L » S^^«B J3&f*] -Cl&a $ it «U&RJt ® flfift ^?*^S1E 
K y, y * -T - -if tf> <b c7)ffl|&I*l# ^-f5it * X {i ^ it Uffl HC fH# "T & Jt^fll * 

[I*Sl l] 
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#.m i o mm^^m 0 

[Ml 2] 
(Ml 4] 

-tfo 

1 5 ] 

<7?; &E?nj > 

( a ) E9U«H§- 4 1 , K9B## 5 5 XttE9fl#-^ 68ti?ti^7?y ®E?iJ , 

(b) E?iJ#-§-4 1> E?>J#-S§-5 5Xii@H?iJ#^-6 8t*?ti^.T5 ySE^JC^^T, 

( c ) @B?nj#-5§- 4 1 , WMtt 5 5 Xt±BS?IJ#-^ 68T^?^7.7 ®E?iJ t 9 5 % £1 

1 7] 

( a ) E?nj#^- 4 1 , Wim&-W 5 5 X WtE?!J#-§- 68^?n475; BE7!U 

(b) E5!I##4 1 ,.E?U#-t 5 5Xliffi5!lff 6 8 TO ? *l& T ^ y »E3HlKi3»/»T, 

1 & l < (i^^or ^ ##d<> l < «ajft$*ifcT5 j mmm-?$> , *^«e 

( c ) E9B#-^ 4 1 , E90*-? 5 5 XttE9fl#-f- 68T^?^757 ftETO fc9 5%JJl 

t$as<7)7^ y&Esnj 

im*^ 1 8] 

E?!l##4 2, E5»J#-f-5 6X(±E?U#^-6 9 3*1* aUgE?m V* 
[it*« 1 9] 

te^#iii**£H -e* o ffljfeffigM&mtt* $ 4 v>ftSJE^$i4 k y, ^ ->* > * ± - 
-{for 5 y «E3m*3- K-r*^E^j^^r-r** o, j * y KoJR#^ffi-c* *> , e 

?!lf^3 0^4 0, 52, 53, 64, 65, 8 5 , SCI 8 , 8 6 O^-f *l^TO 3 *L* 
aUfcEfll «J rf^^V^-^KSr^v^-^-t LTfflt^ PCRCJ: *)ffim<D#V 

[M*^2 0] 

E^J#^-3 0»54 0, 52, 53, 64, 65, 8 5 , 5^ 8 6©V»f ft^TjS$*i 
4Ja*E9!l^t)4*d- 'J tfx y K 0 

[0 0 0 1 3 



(4) 
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[0 0 0 2 ] 

'\m si <om & m a s t l t je w#p k. m t> & m m& itm <o s e * ^ n $ *i tz 0 

±i£Ojjt®^t4^K^^^t4^^1-T 7^^^> * if (Neurospora crassa)-c> ja2JE£5St* 
*> gE#S«cos-lj&*## 3 tlTt o - <^#|$cos-l{i , ±.^<7)%mm&®'g.K M L "CStffc 

itfiK^-C* *OS-ljte^i^Ltt $ title £ <OOS-iaKr^^ffi3£E9!l K3-K3ilJ7;y 

-eiofc («x.(f. Situ, 2, ##^3, 

&tK|S(Botryotinia fuckeliana), -f * ^^i&tfclf (Magnaporthe grisea). jlz/ 

5 y HfcEHW&H 3 JLT^io i ♦L^OS-iatft? KS* LTffiWIjte^lilMSrfflJIfe^ttflj 

*«7, *«ffS:iR 8 #Mo ) o 
[0 0 0 3 ] 

[tl^til] #@#»r#5, 9 3 9, 3 0 6f 

[2M$ffr jfctt 1 ] GneneBank accession U50263, U53189, AAB03698, AAB01979 
[#M#b£:ScS;2 ] Alex, A.L. et al., Proc. Natl. Acad. Sci. USA 93:3416-3421 
[#M#fr iSCffifc 3 j Schumacher, M.M. et al., Current Microbiology 34:340-347 
[##SfS:ffi4 ] GneneBank accession AF396827, AF435964, AAL37947, AAL30826 
[#Mf frJfcSfc 5 ] Oshima, M. et al., Phytopathology 92(1): 75-80 
[^Mfftlfcit 6 ] Fujimura, M. et al . , 1. Pesticide Sci . 25:31-36 
[#E#fr;fcft7] Fujimura, M. et al . , Pesticide Biochem. Physiol. 67:125-133 
UMfltift 8 ] GneneBank accession AB041647, BAB40497 

mmi)m$k t «t ^ t -r & p®] 

[0 0 0 4 ] 

ae^- ^ # l t ffl ra 14 * * -r * at e^f - * ffl ^ *r 4 taig fsi4« a -n m m±m s * 

[0 0 0 5 ] 
[0 0 0 6 ] 

1. ^<Hlofl±©/W7'j-; K-b>-9--^r-7---tf$-X*iL7t«9JI&tc % 



(5) 
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fflffl-r4«f£^-c**i t t-r antra 1 c*t<a^fMs&inji& ; 

4. «£»3Mti«#T*4 c t mailing 1 IE«c7)^Hfe^*fflfl& : 

-rs&gE^&fciftfx^, K*fiuSflMt%ft, ^#2£^<ft7kl?m 

tetl to li7x-Ji/fc:n- frJMfimf&teto S m » -f *LjW;: a ffiinHg-ggH * T 

v > * ^ - -tf<7) r ^ j wlwm * =» - K-r 4 ta&ffiyy^ <b & * au£^-r* jit t -r 
-r aim i ie«ot^®^«Bji& ; 

xii ^v hi&*B##IiS*-e*a, »mflg:es^J££#$£v^SJE£$£1££;^v>* 

1 , E?iJ#-5§- 1 6 , gS^J#^- 4 1 > E?!l#-§- 5 5 XitffiFm^ 6 8 -C^ $ fta r ^ y 
, E?!l#-^1 7, E?!l#-^4 2, ge?iJ#-^5 6XttE?!l##6 9T^StL4Jfi^ffi9U-C* 

« t -r 4 urn i fEiR<7>B K^l&fflm ; 
io. toSt<7>«:SifSl4<ft5g*ffi-e*o*c, 

Jg£t£ * * v > * - -tr tf> <b OifflJl&l*! m^-Um a X tit * M * ;£ a £ 

WfE-raas-xm, 

^ffi»-xs^ffl^$*L^ifflj^rtMfe^*xti^^Kffiiaw#*^^4ig^t,MM 
fcWTa c k £#M t -ra^^te ; 

12. tfrai oflB«otfeSE^te^ff« *nfcttM«iftcat^*fiuK©i4to»*a*fei-*i 

13. mmi 2mm.<Dm%^m^m&2tifztmft>'\±<®imo 

< r ? j > 

( a ) 4 1 , 5 5 XliBe^!J## 6 8t^?ti^7^ ^@fi?iJ. 

(b) @2^iJ#-^4 1, K5!l#-#5 5XliE5ll#-t6 8-C^?*L*T5 y«E9iJH*^T, 
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fl&REil^W*^ ? 4 ^ilEi§tt ^fv>^t - -if <7) r ^ y $E?U, 

( c ) e?u#-^ 4 i , ehi** 5 5 Xiiae^ijw-f- 68t^?tts75y &e?ij ^9 5 %m 
<r? y«E?!i> 

( a ) E?m#-§- 4 1 > gH?iJ#-§- 5 5 XtiE^-^ 68^H47?; kefo , 

(b) E?!J#^-4 1, ffi?IJ#-f-5 5Xrat^6 8 ^$*L475 ^ ®£E?nj fcjs ^T, 

n&KKafcttfc^r s * t ^ ^- y > * ^ - -tf o r * y bets , 

(c) E?!l#^-4 1 > g£?!J#^-5 5Xf*E?!]#^-6 8f*?^7 5 J mESHJ t 9 5%W 

tt.^^fy > * ^--tf or 5 y &e?!I ; 

1 8. §23nj#-5§-4 2. E?|)#-t5 6 XfiE?!l#-f- 6 9 "C^? *i*£2£E5!J£#-r* * y 

y K ; 

19. ii««Kttift*^oT, «Bi&Bijta^j«*^r?4»/»8tSffije$t4fc^-^v r > 

<9, E^J##3 0JI?I4 0, 52, 5 3 , 64, 65, 85, 8 6Wt>fft^ 

2 0. E9!I#-^-3 0^4 0, 52, 53, 64, 65, 85, RV\ 8 6^V»f*L^f 
^$tL*^E^!J^^*&^- U =r*y u**- K ; 

[0 0 0 7 ] 

[3£^**ffiT&*:#<7):Kjsi<7)ff£iU 
[0 0 0 8 ] 

tte^^r ? 4 ^ftaimsfcSti £ y ■f- v > * ^ - **<r> r ^ y mwm £ 3 - Ki-* ittSE9U*» <b 

JS&-C*4. I7>£ < t 4) 1 -ojy.±<7vW y y -y K-tr>-*r -if fcfcJSLfcflM&J fc, 
Hfflfl&JjlMtii^W 2 * ^*£^J±jg£14 t y ->* > * ^ - -if J <?? t 5 y KEjnj * 3 - k 
-r*ffi»E9!l^fe4iit^4r«fi6Brfi|>5:^-ej||cX-r&i t H«toT#^>tL& 0 r:t* [ 

> -9- - * ^ - If&Xm L >T i: HJ: o T 5 1 § & d $ ti & fflfl&co^M ct) ^fk * m <n % 
, /JB^^S Saccharomyces cerevisiae) <D^^K\t^ A/f/ij? F-b>-f-^ 

£«&#TT^W^prB^^B«£^-t-;6 s , Cl<7)SLNlitfe^ s ^mL7t:«^tcm^gl 
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[0 0 0 9 ] 

2f£ frfrim& CTwo-component regulatory system)^, WMM%&&%}X*fc < hflT^& 
tf^feit^T* *} . y*f- k U^tzl V- 9- £0f ff *L&2o<o®BR <£ ^fll 

ta-rzt, afy^t-f|«?)4ft«-ei < ^#?ti7tT5 y BtiE^j'p^ty.f- 
©4ftlMt i < s *l r ^ y ®@e 91) 4 1 <o T * / 1 9 > £ k 4& 

•J > «3£12 * 4r L T V ^ * W - * - S S R £ fijg & K $0 ftp L T v> & 0 
So «x.*f, >f>:/? r««£ fc*f-v>**-4?«l*4: ^ Kin x."C\ C^Si 

vt, 2fiE5-iWI^HJi3o<7>«eR* J IHI-^LTi/»«>i»^< ) **o -^JrVi3o(7)5eg 
i 7'J -7 K-fe ^-9-— ^r-^ — J b>i 0 y»J y F-tr >-t7--^7 x ---t*(±> HM£$B 

<7>N^flj^#lETi>^-e*oT, # <«7>«^uii«iiJ!aKsa«j«s-^r-r*e -oo^fflJm 

BIH;iiHSJ*J;jU UflxJiT, TMpred program(K. Hofmann & W. Stoffel, Biol. Chem. Hoppe- 
Seyler, 374, 166 (1993))#coHg;t:»mw<MJ V T r *fflu>fc«jt*iM»*ffc J: 19 

7F?*lS 0 ±l£<75-/n ^7 A (i. http://M*Mv.ch.embnet.org/soft^re/TMPR 
ED_fonn.html frt>—&(&KmmWifeX'&& e Xi±4 7V v K-t > ^- 4r -tr co t ^ 
v>#^---!f^«t (jU 0flx.tf % <0 7y hm&<VG£iffimKftfc-r2>mi&-e$>-oT^ Par 
kinson.J.S. & Kofoid.E.C. (1989) Annual Review of Genetics 23:311-336, Stock.J.B 
. et.al.C1989) Microbiological Reviews 5 3(4): 450-4901;: IS® CD X 7 K— M^f- 

, fb^Bt«^»r r«J y — -HSLNl-e{i556#g COT 5 > 908# g CO T 

5^lif©a«f4J, M7'J7 K-b >^- + ^--tfco^v-7^-^t ti, ffl)x.»* 
, H^f-v ^^^--if^coC^igll^^^i-s^-c^ot:, Parkinson, J. S. & Kofoid 
,E.C. Annual Review of Genetics 23: 311-336(1989) % Stock, J. B. et.al.(1989) Microb 
iological Reviews 53(4) : 450-4901C f «t -7 K— M 7, * v > ^ f - -tf K *ifico 

7 K-b>-9--^7 v --tfSLNlT*{il088#gcOT 5 y K^f>1197#i COT ^ yIif(Oi*t 
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Hp M * MAP* ^ K£*rLT> :S<:k^ Of&mffiJ^£I);&$£^f|@fB : ?'Mg 
[0 0 10] 

(Saccharomyces cepev1siafi)jift2JEW^lp»3 M*?*tS 8H£&fc/W 7" U y K-t> 

•9— #^--tfSLNiSrfflv>rv».6 0 c<?5SLNi{±ai^^-etini-<7) fc* ^ v -if 

$>*), 7*X7* h yy^^ y *-YPDl£tf-LT> U^tK^X i^*j. V- * -SSKlH »; > 

2 (MAPKKK) % PBS2(MAPKK)S tfHOGKMAPK) ri> h & Z> MAP* ^ - -b* * 7, >r - Yifi&fc L > ^ 
'J-tn- ;u SJESI6 W to 2> ft&?4m&1MI?l LTi>4«, V * ** > 7. V • * a 

lx-?-SSKl<7>y> h^-y h«J*liSSK2<3V >»<WS1**#LT^*o SSKlill. 

^BfcoT*^?*'^^**'; > 8Mb 3*i a £ t i:ioT, h hfiigo 1 ; ym.it 

-^-UlAOT^^^^^ttSftS^ ^V>^YPDl<7>k AlftUSSKl0!>l^-> 

- / t- m&<v r /-? 9 ** y Wtft&~*&&-r & o sski<7) u v - /s-- mt&fp<v r^^v^ym. 

n&fr > 8Mb ?ii4ii»:J:oT % SSKlo r Y7°y V ffi&<D U > BHbi£'l&3& s #pf&!J 3 *i 

^ fcajSJEa&frK** SLICKEST k Xfy > *^ - -tfUMcD t X + iS ym&<n g 
£ 'J y BMtriM? Jti" SSK2, PBS2S. tfHOGlj^ t> & & MAP^r ^ - -tf 77 X ir - K?&*i& 

fiX^i> CMaeda.T. et.al. (1994) Nature 369: 242-245) 0 
[-0011] 

(frskmmv^j v b'-ty*r-*7--j£) 

^^eCScchizosaccharomyces pombe)-?fi, mfefflffl<OM&CG2mfrhW8'^<0& i (7')* 
WiitX h V XlZ^K^m^^J y K-fe>-*7--*^--tfPHKl(MAK2X PHK2(MAK3)#. XI? 
hK3(MAKl)7i^-^LTV^ 0 frW&ft K It PHK1, PH<2S PHK3J£JW Ct^f y >^t-if 

-C&&(Buck,V. et.el. MoT. Biol. Cell 12:407^U9) o 3ffi3B<73^>f 7V y K-tr>"9--* 
^--tfPHKl, PHK2S^PHK3(i, 7 * ^ 7 * h 7 > X < y ? - SPYl(MPRl) £ ^ L T, 

Jt<7)T3S^(i3o<7) + ^--lfWWKl (MAPKKK) , WISICMAPKK)^. t^STYl(MAPK)^ A, * i> MAP^ 

OVy&t&tf, W\frl~\H<r) \/Zs-/*-ffii&<r)TZs<7 ^fyM^,&^, ^v^-eSPY(7) £ ^f- 
«^^MCS4(7)Wv-/s--flj|g<7)T^7^7^>m?|^^#i-^ 0 MCS4coi^v 

>^b?Srt^WJ3ti. w<ya. wisisci f srYi^f,**wKP+-^--if*^^r- kco 
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■effi&o tx-f-i/y n& oifiyv mtfrft ik-rzfz®^, waki, wisi^ &sra& htn* 

, ^^<Dm^M^M^J:y)mm^m<^:^t^o^m^m^hfl^(if^aneL,K. et.al 
. (2001) Boisci. Biotechnol. Biochem. 65:2347-2352) 0 

[0012] 

WMfflfo£.y9-C&&JzmW (Escherichia co"li)-e(jU § i 7 R£*<^£-&fifc (Capsular po 
lysaccharide synthesis) HR|^^>cpsd-^n y <D^i%\\M\^^A 7V y K-fe >+r- 
HfRcs<j&«H8#LTi/>*o RcsQ±ai&^maM^^' : r^i;^^v>^^--trT*)^ . 7* 
^7tF7^5'^ — YojN^^V LT> *K> X V RcsBH ') y r1£4E&£ 

i tTi^^tLTi/^o RcsBcoT"} h 7°y hy&t&tty cps^ n ><7><|£¥$!J$P 
*&14£#-rs<> *#K>^(i. ii^-^#-eti, RcsG^tx^-vf ^^^---tf^onx^y > 

$1^^ -^TYojN<7)t: ^f-v ftm^RcsBcol. -> -/n'-H1^<7)T^/n°^^>^ 

S63l'v|S»-r4o RcsB© 1/ y - - fjt 7 x ^' 7 ^ ^ tSl^ 5 ' U ^BMfcS Z Hz 
<toT, RcsBtf) 7*7 bv°y hHi&ocps^ o ymW^'\±i)mU £ § J: •? H#*t<7>£ 

i3^Tt^f-^>*^-^J«fl5fc^^">*>^<^gE«; >B*rfcj&H*it RcsB 
<t>T7 Yzfy MS*^cps*^n >*KJ5i&tej&«i&ttfl:U £ jt ^R^MUMfci 
itf5^-H^*!faS?*LS(C1arke,D.D. et.al. (2002) J .Bactriol . 184:1204-1208) o 
£^3BfcteOfe^£ijVibrio harveyi }i , g £o*BU3£^Jg HIE DT^y7x7--b* ic «t 

-t>-9--4r^--t* LuxNS CT-LuxQ^iH^- L T & 0 LuxN#. LuxQfiifflJISJREii ffl*. * « 
n^^v>^^---tf-e^,S 0 V. harveyifiS#co«Bfl^Jt^^5qi-s^^{c Autoinduce 
rtD^tftLS^^teRCAI-l, AI-2)S-^g^L, M-l£LuxN#!(5*nU ttzKL-2*Ux 
Z> ZktZ£V) f# m&M-tZ> o LuxN^LuxCMi 7 * * 7 * h7>^5^- LuxU 
S:^U, ^^^KaV^- LuxOn 'J y Sit^t.*it 
LuxO^T^ h "7? Mii&ti, ^V7i-9--if*^n>^>$s^flii|19?S144'^ri-4 0 ^ 

^te#-*-& 0 LuxOcov->-^^-iii*43 < 7>r^/N^^>^S* s, J >«-fk:?ii4 :H:io 

i»fc**£^$ma s »»3;fcfc^#t8BK&*o — ^ Mm^m^nrxu. ai-i^< 

^J*Oli^f-v>^^^>ge,'; > SMtaWlt L, Lux0cdt.<7 Fi«©JV->7i7- 
-g*«v y&'gffi&tfffi&ltLX. tkm$kftj)mm2 tl%> (Freeman, D.A.et.al. (2000) 
MoT .Mi crobiol . 35 : 139-149) c 
[0 0 1 3 J 

i^^ffilKJOvn^ * f-X-7-(Arabidopsis tha"liana)-CJ2, ffi^)*JU^E > & -if h * -f 
- ><7)5:##SSHCRE1 N AH<2S.^> ^ AHK375V^H' -7'ij ^ K-fe > if- 4r ^— -if So 
SSWCRE1, AHK2SZ> f AHK3{±v>-f *l*>«IJSlttJtaiR***i-a>-9->f h * -f - >Jg£1$0 t: 
^ f - v > * - -fe* X $> -2> (Inoue , T. et . al . (2001) Nature 409 : 10€0-1063) o CRElf i 7 * 
X 7 * h 7 y* 5 y ^ -AHPl^.?/AHP2$r^LT, 1^7. > 7, l^^j. V~ ? -ARR1, ARR2S. 
C^ARRIOH 'J > ^a^^'®^- *ejat"f * C <b **3SI fb^lT^So ARR1, ARR2& U^ARRIO^ T ^ 
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7*fymn&^. #i^T:flHPl%.U s fiHP2<DtXK-i;>n&^, jftffc KARRI, ARR2& BARRIO 
<7>V*y- >*-W&V>T Xs*7*r>m.m&^&&-$-2> 0 ARR1 N ARR2& tMRR10<7) - 

m&'PwT x^yifymm&tfv tis ^ t K<fc oT, arri. ARR2&r_MRRio<7>T 

^ 5 lf#?tV^CHwang, I. & Sheen J. C2001) Nature 413:383-389) 0 
[0014] 

*tLT^*^<t<) 1 o&±(D^J X'J y Y^y^~^^~^(Dmiif^i-itzVm 
\z&&Mfl&$:1sM-?2> 0 frfr&mmt LTIi, MLtf, 3fc % LT^S^ < £ 4) 

^*MLtv^^ < t i> l oJ£Jl±<7v^ y V-ty*t-*i~--e<r)fefefrX£, #p 

m^^a, PHKl, PHK2£tmK3o = #*r><Tfc»Lfc5H»l¥^ RcsC£XJHXc*fl§M 
, LuxN^-^JiL^V.harveyi, CREl£XtS Lfc->n>f % j~X-f~m*mf& Z t & 0 

, tHJUly SlMl*%.mLtzto&Bm~Wn.S2m*, Maeda.T. et.al. (1994) Nature 369:242 
-245fE^^«-fflv>Si t*«-e#, PHCL, PHK2»VPHQ^) = ^-*-rxT>:«L^:fl-S» 
SKIOll^ii, Aoyama,K. et.al. C2001) Boisci .Biotechnol .Biochem. 65:2347-2352fBft 

ifc, RcsC^^ L/c >tll§ffiSRC122#[± Suzuki ,T. , et.al 
. (2001) Plant Cell Physiol. 42 : 107-113 H IS R (75 ^r^-eH^T- § , LuxN£ Xffi. L TtV.h 
arveyi BNL63$cjiFreeman,J.A. et.al. (2000) MoT .Micobiol . 35:139-149|B^<7)^^-e 
ISTlSo ZhK, CREl&XmLtz^vJ xi-X-fli^ MZ.i£, Inoue.T. et.al. (200 
1) Nature 409: 1060-1063|B«<7)^H^o s s a 5 ^X ± tSjUSftl L T# *l 

n - ><7) ^ y A DNA£ Genebank accessi on AB049934K 3£ ? H T i/> S CRE1X J A. 

j&te?<D&mmm £ * fc-frjfc Hfc^5>f7-S:ffli/>T PCRtCREL^V a jtfc^Bfr M- * if 
«U *^«d£E3flJ H:iot, CRBj&%S^£fc^&S* n- ^£JB&-t- 

Btob-n>mffi,<D'n xy ^ K-t j£*u 

fi-OSlS (JslT\ PCRtI£-To ) flffSEO«#SilfcT5 yKE?fl«r3- Kt*a 
£E#J 'J =r** l^*-?- K£Xn-Xfc LTffli/^/Wyj^-If-ya affile 

- Hf <?? r ^ j n&m * n - h"t a e^ij ^- e>**jtf5-?-e**it *fliei-r % ^ t 

#-g> 0 ^.#:fl<){i{jt % Srikantha.T. et.al. (1998) Microbiology 144:2715-2729=aR$i ft 

X^Z>Km&$,lf2, ii:* J -ei So PCR^/WX'J ^-f-t'-v a >KWt, Wx.lf, 

* raiiiif t ? ^ i/>ai)±i^tt n 7> f-y > ^ t - -if ^ 7 5 y»E?u*3- k 
■*-*aufcE9aa» ?> * * ^ s v» jetton, 

£ 7^ «lx.*f x Nagahashi.S. et.al. (1998) Microbiology 144:425-432, Srikantha.T 
. et.al. (1998) Microbiology 144:2715-2729|B^<7)^(ci^UT, SLmxn&ZL&jkfttfy 
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[0 0 15] 

(HBJfeJBtEji^J*** 3 & v»ft2JEE«S14<^> X v > # ± - -tf) 
#cK> mTfE<7> < £ & 1 oJ^_h<7vW r«J y K*>^-*-7--*?£4df LfciifflJ3&J £ 

rfttyfeRRft ^tt ? £ v>ftajE«$tttfD t v y * -f - -if 

£<^fl&lglMliige>'ft:bh i^i:75 y &E?U*llll , l4£;£1-s&j907 5 y 

^tLT^Tti^o iWiiC TffiTOJ li, 01*. i*, FASTA [Pearson & Lipman, Pro 
c. Natl. Acad. Sci. USA, 4, 2444-2448(1988)] „ BLAST [Altschulf^ Journal of MoT 
ecular Biology, 215, 403-410C1990)] , CLUSTAL W [Thompson, Hi ggins& Gibson, Nude 
ic Acid Research, 22 , 4673-4680CL994a)] ^<7) 7*n y v A ^Xffim'&Mtir&ft V> T 

»/, DNA Data Bank of Japan [miL&fcmmizm £ffr1f * • DDBJ ffi?E-b > * - CCen 
ter for Information Biology and DNA Data Bank of Japan ;CIB/DDBJ)i*]-egi's' £ tiZ, 
BB&DNA7'- 9 tlV 9] <DjH- 2*s*-~y (http://www.ddbj.nig.ac.jp) ^K&^X. 

ft#tti:tt«jltf, CENETYX-WIN Ver.5 (77 h ^ TB5M*5S£tti! 
) -J £ffiv>, Lipman-Pearsonfe [Lipman, D. J. and Pearson, W.R. , Science, 227, 143 
5-1441,(1985)] \zja V) *BI^W#r£fro X T y 4 * y > h*Mt4itCJ: ^om-th-T 

®*fcaSl,#3E-*-&fl|jiJ tLTIi, 0fx_tf^ Alex, L. A. et.al. (1996) Proc. Natl .Acad. S 
ci . USA 93 : 3416-3421, Ochiai.N. et.al. (2001) Pest Manag . Sci . 57:437-442, Oshima, 
M. et.al. (2002) Phytopathology 92: 75-80^ KW.m<om& LEHIfW*****? e>*l, tf^ 
t^^->'>^^--fc*HJ*<7>N^3jgi||^#l£-rSo r^90T^ J mfrhK&T* 

E^d**5iaift»)aS$*tfc«kK, £>*l/c (truncated) 6 o I 0*6 h ig LE^Uri'St < fll 

it, it 9 0 7? smfrbit&T ymmmfr6®t&y)Mziifzm-, shj&hd h ntc (trunc 

ym.frh%&T3. j m&m&mmmMLftte-r&m&i utu, se^utt iT/7?n 
J75 y ^E?u-ei9o#@<7)T? ym^<b707#§<^T5 smt x<Dmm, mm-^i ex 

4 1 -e7]^?tl^T5 y ^@B?!JT- 1 76t@W7? SW.frb 6 9 3#g(7)T? 7lJt?^i 
E^iJ##5 5^?tl47? y«E5l)-Cl 9 2#§<7)7? y ^75-<b 7 0 9 #1<7)T? 

y B i -c^iii*, E^l#-^ 6 8 -e^ ? as r 5 y re?!I"C 2 9 9f §^757 m& h 9 1 



(12) 
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ehm. * uzs-'i-wtzmi.. RomsmM&w**n 
*m%&frbxm2-&z>zt wot, iifflsa^gSE^ h v^^w-r&^^^ s ti^-r 

wm$l®-?*> *> mmmw&tm^ -c hiiiji&iji iras* *«- $ * v>«sje«$i*o t * *■ v 

^sb^ij £ ^ -r & k t. > * ± - -vx a * <d m. * $> \f& Cl t § & o 
< r 5 y &e?ij > 

( a ) EEI*^- 4 1 , E9lJ#^- 5 5 Xmm^ 68^?W75y «E?!K 

(b) E?>J#-^4 K ee^J#-§-5 5Xti@e?lJ#-t6 8 7/T?tl5 7 5 y*E?iJfci3V»T\ 

fl&MMii M * M $ * i/ > S £te ^ ^ f - ->* > * ^ - -tf Co r 5 y m&m . 

( c ) EfllfrS- 4 1 , @e?fJ#-§- 5 5 Xmttm^- 68fi?tlJ75y ®E?iJ h 9 5 %JSL 

ttt7fy>+t-^7 5 y mee^j 

[0 0 16] 

Htrie (b) rr?y»7&«x^, ftirat l < Jifijftj s^'iia (c) k*> 

& [9 5 %J&±s>Eaira-1ftJ Utt, Wit**, E9U##4 1, 5XliE9U*-9- 
6 8 -CtfSJi&t? y l!S^J^ttl,gef« & [*iT§it^7'n-by>^ > ^CSfifl* 1 
Eb$^*&tto4Mfc£M«>&JM|EKJ: «9 3c^ir^U^^-^> AI»'S;7 5 yiff)II ( 
flt#f W^IiAfe^^Ei^felf C i o T , X$*c7)®£jf Ki"*D 

4-tS7? y&o^H) f^^So 

[0 0 17] 

flfrie (b) t*s rr? y«* s x^> ftiD'bL< ttfijftj mi, mzxtz j m<o^c 

^t!ilt:tU4, ) SrA&Wfcfr 9 LT(i, E3HI#-t4 l, E 

te#!*fl<J&!M*A£ifiU *<?)f£CL<7>DN*£?irS;K«J: ^a$-&4f^*iff P,*L* 0 i 
•r'a7'l'7^XS, Nucleic Acids Res. ,12,9441-9456(1984)) „ ^^agAffl 7 9 -f v 

- * m pcru x i> -fimmftmfh n & „ 

[0018] 

fflrffiT3fcg3*U>y 5 y &<7)&Koi,>-ct2:, ^<Hl5lS, *#99^Jil5BfL < »i 

gcia (^t rswBj tii. 2 — *t> i ommm-e$>2>o > . x*i**ua±-c** 0 ***** 

[0 0 19] 

*fcmftX&* ttMX&W.m<7)i *>> ti:7^S©fi(;#sW$flLKo 
*^<©HJfc*ij: i)$f i L^o 3<7) J: n KW&k LTIi, WAtf, (l)^';v>, Tv-> 
?)\>9^y, (4)-t«) v*=-y ; C5)U 7)^-> : (6)7x^^77- 
[0 0 2 0 ] 



(13) 
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(fll^tf^s'^) £HT Lt^Tt J:^ 0 -1<7)J:?£ rE50IH-ttJ (i> fl8x.tf, FAST 
A [Pearson & Lipman, Proc. Natl. Acad. Sci. USA, 4, 2444-2448(1988)] N BLAST [AT 
tschul£> % Journal of Molecular Biology, 215, 403-410C1990)] , CLUSTAL W [Thompso 
n, Hi ggins& Gibson, Nucleic Acid Research, 22, 4673-4680(1994a)] f^^n^^AS: 

±I£<7)7°n^^ Wx.tf, DNA Data Bank of Japan [B&itfiK^ffl&Br &^tf*R • 
D D B J fiff > * - (Center for Information Biology and DNA Data Bank of Japan 
;aB/DDBJ)|*j-CS's"?ni>lII^DNA-r i --^^'>^] <D*-A^-v (http://www.ddbj. 
nig.ac.jp) #K£v>T, ffl nrf£T~& &<> rffilTOJ Ji 7!jIE<*>E?!I»*t 

V7h')x7«rffl^T|j&SCi'i)tiS, ^flcfiatliWlx.(f, GENE1YX-WIN Ver.5 (V 
7h<)x7SM^MS) J *m^, Lipman-PearsonjS [Lipman, D. J. and Pearson, 
W.R., Science, 227, 1435-1441,(1985)] J: l)ffi|w|ttfgfr^ot7 7-f > ;* > h £ 

[0 0 2 1 ] 
[0 0 2 2] 
[0 0 2 3 ] 

T * /< > * tf <o8t2ffi«5$14<^gg^1*os-lJ: (9 JP-SSI? tifc OS-lit fe^tc 3 - K?*L4Sfi 
®0S-1£ % r«B^SM«**?*^a2JEJgSttOt^-? 1 v>^^---lfJ £ LTW 
& i t**"CS & (Schumacher ,M.M. et.al. (1997) Current Microbiol. 34:340-347, Alex 
,L.A. et.al. (1996) Proc. Natl .Acad. Sci .USA 93: 3416-3421) 0 OS-lO T 3 J W&M . S. 

OS-iatfi-7-<^tt3£E51l* ? &ii £ *IT Jo «9 (T 5 y ^Se^lJ : MB03698, AAB01979, 
E?!] IU50263, U53189X tn.Wx&&%>%.<OX ? V - - > ^<D#ffl 14:0^55,939, 306fcfB« 

^t-mj^Woti^o os-Ki-e^T^ ysi2?ij!)^, miac7)^it^^#^ 
tmm&mw. %&ikBtit&$6immi&&m&x a y * - e n - ;v^®f&i4»g^ * 

>5#«l$*ifcOS-lffiS^atfK^ti > 05-l©#«ttfr*jgLE?ll + fcT3 yfl^^ 
*>fcfe"J-J: o 0S-litte^±tiIS^^ti7 l c(Miller,T.K. et.al. (2002) F 

ungl Gen. Biol. 35:147-155) 0 ZL<T)£-)%:Z.tfrh> liffK©«B#J«>*8lflfcfl*fc LX^t 
ft-Z>*nMx£^ty)WT * ii ecDOS-l^tlWi LT^4 C £ a^ffiS ttT 
[0 0 2 4 ] 

rii&iiiit t ? ^ ^-gi)±gf t4(7) t x f > ^ t - -t*j to&'ittfy&mb 

LT, fi^i^^®(Botryotinia fuckeliana)cDBcOS-lj6^Jf t>*L& 0 BcOS-ljtfc^- 

£p§ £ ftTv>*> atSE?!! : Cenebank accession AF396287, AF435964, 757 RE3HJ : Ce 
nebank accession AAL37947, AAL30826) o BcOS-Ki-f-^r 5 J WSfflfrh* ffirSE0!>flSi&fl<j 
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mmnvi SOT^tLTttt?, km-t^ mx\mfr hmm$ntz Bcos-iit &. 

^>^H^, BcOS-l^«Sj8JES5S&14^> t: 7. v > + ^ — -ffT& -2> ^ «t >6**n*i <b tiTv> & COsh 
ima, M. et.a"). (2002) Phytopathology 92: 75-80) 0 

BcOS-lt LT, «t ^JMMafcWt, **OTlc|E%LfcBc-ief!feJ: »5 Jiff ? itfcK9ll## 1 T 
^ $ H$> T 5 y »E9!I * ^ri"i BcOS-lSr#»f * d <t § * o 
[0 0 2 5 ] 

LT, W IjObgnaporthe gnsea)(?)HIKl$:^if ^> d 1 7i 5 T ^ ^<> HIKl^t 

ftTi^S CtS^E5H : Cenebank accession AB041647, 7? J WWM '. Genebank accession 
BAB40947) o HIKltf T ?;IEJ!H, ±f£OJ: $ *sWlJI&lRJta«i**i*fc'5:«/^0 
«®ttfc#»*^i-*££j& s *ne>*lT</»* 0 HIKljSfe^-^XfflL^'f 
tfc® «t «j ft v»8taffi«$tt* s S* t> *U HHQ*sjgt3|)I^5&te<?D t * v > * ^ - 

-frTr&.5> £ btfypZ tLX^& 0 (hppt:/Aww.sci .saitama-u.ac. jp/seitai/i den/ Japanese 
/Abst Symp3.html) 

HIKltLT, J: ToMfcto^ti, ^mMKtmLtzP-37ft£V)&&ziit z mm^l 
[ 0 0 2 6 ] 

*&IJ§K*3^T ^tlJ fcli r&frJK«£»<*>53>«4:|5liE (±) , *#JII«y&« 
, ^£bfiS-t>^-, 1984^ (ISBN 4-7622-7399-6) J ^KfESi? *LTV>* , ^BffiP! ( 
Myxomycota) fcJUEffiW (Eumycota) ^£>&&®^g (fungi) „ <7)t*>, ^© (yeast) £ 

LTfi, * a?** >rtRi^**4*S (Plasmodiophora brassicae) # 

*&ffi&Wim (Pnytophthora infestans) , »^K3Enfc****:y^>r 
(Rhizopus stolonifer) N ilttvw*^® (Rhizopus oryzae) , ffiMH HJR-J - * T 

(Neurospora crassa) , u A ^rMffiffifhtitW (Mycospharella tritici) , ~t 
^9 ¥ Aj (Erysiphe graminis) , 4 ^iLftffi&tfLW (Linocarpon cariceti 
) > z7£$iftm&tkM (Cochliobolus miyabeanus) , JBRfe* tf^*^® (Botrytinia fu 
ckeliana) , >f ^^bi^m&tkM (Magnaporthe grisea) „ S^jgfMH & h *7 n 

(Ustilago maydis) , ( Puccini a recondita) , 

-f * ifctKlI (Thanatephorus cucumeris) , ^F^^SMP^Cjg-fi) hMfrVffi 

;&tKffi (Cladosporiun fulvun) % f-->HKVra*^® (Alternaria kikuchiana) , *W 
y V VM'ffl'Im&tflW (Fusarium oxysporum) tgtf&if t> fi& e 

ttz, mm (yeast) tit, r&mmufksfovfrmtm'jE c±) , 

KS-t>^-, 1984^ (ISBN 4-7622-7399-6) J HfB*? *LT V» A J: ^ t , TitLTai^ 

LWfe<^>*SM^t iHIS*ti*t?.o ^x.»f, SaccharonycesJiKJK-*- 

& Saccharcmyces cerevisiae, Schizosaccharomycesjg HJ^f ^> Schizosaccharomyces pom 
be, PhichiagH^1-&Phichia burtonii, Candida^ HJRi"* Candida a"lbicans#£&if 
i 1 7i 5 T ^ ^> o 
[0 0 2 7 ] 

- ^^ii ftltfe ® o ^ -f *L ^ n it "T & SStttSE^ *^r-r*t:^^y*>4r^-4f-e*»j. 



(15) 
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fr^fflfo&Mmnt& ? & ^B:&j±m-§:nx-& & t * ->* > * -r - ) 

irl£(7) r»iliiH«^t ? ^ t iix f y > + t-tfj {±, ->'*;u,ie^v/ 

fcLl^tt^W^^^-C^ ^ > Modern Selective Fungicide Properties, Applications, M 
echanisms of Action- 2 nd rivesd and enlarged edition Lyr.H. ed. Custav Fischer V 
erlag, New York, USA ISBN 3-334-60455-1 Capter 6, p99-118^(cfE«? tlTv^Jn;® 
m&m'S.'k^-to ^teftj^tt, -fb^Cl )H^?tl^^ii^^-r^'fb^t/CProcymidone: 

J^t, it&ito (i) tffitiHii, X <L^C2)n^?*L*fl|jt*^ri-i-ft^iKjCip 

rodione;J^T. *b-&4& (2) i: fBi" £ £ * * * „ X <b^^(3 )tej5*$ *l*«it£#"*-fc 
Ib^CVinclozolin : WT\ fb-^fc (3) fcffitifct**. )^£^lf % CL t tfX § & 

-e<fcl9. Modern Selective Fungicide Properties, Applications, Mechanisms of Actio 
n- 2 nd rivesd and enlarged edition Lyr.H. ed. Custav Fischer Verlag, New York, U 
SA ISBN 3-334-60455-1 Capter 5, p75-98#fcffi«S *LTi/>&fct®fe#M£^-f o 
m^ii, <b#5£C4 HZTjkZtlzm it£^-TML^(Quintozene : J^T> 1t&to (4) t 
n-t i *> * & o X <t^5£C5 ft&1f &£^;Mb^t>Crolclofos-niethyl : UJIT 

, it&m (5) iffi-T^ £ <f>&£ 0 it^-Cil., ttz, y *.~)V\£n- )V 

mfh^^mnta, y ^.-^^n- ^^&^^t-^^tjLmfs^w<omMx$>^ , mo 

dern Selective Fungicide Properties, Applications, Mechanisms of Action- 2 nd riv 
esd and enlarged edition Lyr.H. ed. Custav Fischer Verlag, New York, USA ISBN 3- 
334-60455-1 Capter 19, p405-407^Hffi*3 flX^ ^tmm^M^^-to 
> <b^5*;C6 *i£«itSr^r-r*'fb#»Cnudiaxonn : J^T, -fb#tt (6) tfE-TCl 

tUJ 0 X ^k^C7)t^?*L*fl|jt*^r-r4'fh^«j(Fenp1c1orril : jar, it&® ( 

7) tffi-j-it 4>&& 0 )f ^ifi.it^-e#i>o 



tine v * ;u ** K*OTmtt» s . %%tWk sti tfr*tfcwi£teto fl s^x^j^n 

(i) -fb^s* (i) K^sti&fiiii^-r^b-^ (-fb-£& (D ) 

[0 0 2 9 ] 

Mb i ] 



[0 0 2 8 ] 




(2) ib^st (2) K&$tizmi&**iT*>ik&Vo «t&Va (2) ) 

[0 0 3 0 ] 
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[it 2] 

CI o 



(3) <tm&. (3) fc^ 3 *i* fflf <Mb£-«l iit&m (3) ) io 
[0 0 3 1 ] 

Mb 3] 




CI <f HC=CH 2 



(4) -ft^ (4) tts &-fb^ti (-fb#» (4) ) 

[ 0 0 3 2 ] 
4] 



ci 




C I ^ C I 

'°2 



N< 



20 



30 



(5) ft^a; (5) »i5S$n*fll3tS:^ri-*'fb-&fe (fb-^tt (5) ) 

[0 0 3 3 ] 
lit 5] 




CI 



(6) fb^ (6) nsWatSr^ri-i-fb^tt Mb#tt (6) ) 

[ 0 0 3 4 ] 
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(7) -fb^oS (7) izm$ti2>m&*m-r&it&%) ut&m (?) ) 

[ 0 0 3 5 ] 
[ft 7] 



fc<*3£(7) \ / V 



[0 0 3 6 ] 

Kt4ci4n7?y®t^ #« ft&^#i£^-fo {ml, ag^n^or mm, 

5 /^SI!fcI365S7^ Oshima.M. et.al. (2002) Phytopathology 92: 75-80&*$fc^ 

stLT^& 0 ri365sj 1*3 6 5#b<?m v n ^ -> > 7)^-b >KM&$tlX\<*2> 

4^ft*J£«$tt^^f-v 4? J T'*>& OS-lit f£^-H^JtS f# JUKES' 

5 K*etMfl&tt«UIIC*ti-4ffijSLl4H|«-fif.-J-4T5 yftjfti: LT, T368P, Q388S, E4 
18E N L459M, A578V, C580R, I582M, M639V N A578V, G580G, L625Ptf< % 75/ <h L 

T680K7i^\ Miner,T.K. et.al. (2002) Fungal Gen. Biol. 35 : 147-15 5T $8^- £ ftt^S 
o i it, 680K(i6 8 Oflw; •>'>m?«^J:^tm o JSLT, 7571 

ffiiStt*ftH»-r*««t14HIW-9-i-*7 5 yKHJfet LT, A578V, G580R, L625Pt^ Och 
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iai.N. et.al. C2001) Pest Managenment Sci. 57:437-442^^^ ? tlT 0 

J: V)^fatfyizii, ^MMiZti.m.Ltz%i5)l&-% 1 3 X~7jk £ *l* T 5 S m&m*?&-t2> BeOS-1 

SIX ti 7 i - n - frXiSuWm&m W<V ^ T* & j£#tt3- * *"T & *M£S 
gt<O^JHiSM>e>Jji«t ? jtfc r<fflJ!&IKSii«*«-W ? ft ^SbtEElfcS&ttl: * f - v > * - -if 

[ 0 0 3 7 ] 

%ZM.te*&mZWm%BxmA2*iX%&fZWm&Mm<7)ftm) 

prtfe ft ^t-«a $ tix ft £ nsMfeii . r^n^ -e<DT5.j mmm 

K-fiffi&seyy^^ftijt^j j^toj: ^ n L-c^±iBi&<h ft^ r^ft< 

t <> 1 om_k<7)/W 7*'J ^ K*>-fr-*:f-4f*XiHLfc*IIHI&J H^Ai-SCl biz J: 

[0 0 3 8 ] 

( 1 ) c DNAWlU 

Sf, f?!lx_{i\ 3.,Sambrook, E. ,F. .Frisch, T. .Maniatis^K -t U ^ 9 — $ n - .r. y ^ 
(Molecular Cloning 2nd edition) fE^O^&Kijl , *tt»f.^RNA 
SrSJ3R"*-*o ft##jKfi s flflJx.ff, T-ft^y-ftM (Neurospora crassa) „ ^-fe* bf#Hfe 
tKgj (Botrytinia fuckeliana) „ ^^v^*,^^^^ (Magnaporthe grisea) , v-rtf 
W -^i&^l&tKl! (Phytophthora infestans) , 4 ^W&^&VkM (Thanatephorus cucume 
ris) , V V V^^ffllmfetf: 1 ^ (Fusariun oxysporun) , nA^ifiii^^I (Mycos 
pharella tritici) % h-? h&ffifrikM ( Phytophthora i nfestans) ^frh ; t<Dffi®t.<r> — 
gR*S$fcLfcft, iifi*l^»ii*-e<IIS?-t, a^fCi^IWKiftL, Ca) 

®htitzg&%>iz, &WL7T — v> t y 3- s - >u b ZSt/mmXHSDSb yx.y-)ub& 

*UfJ:i/>o ^gftStfifcJjU Wx.tf, RNeasy Plant Mini Kit (QIAGENfriJl) #<7>rfrH£<7>^ 
[0 0 3 9 ] 

«t 19 cDNA^f^-TtLff £fc$£>K, ^fgcDNAM, tflj^f*, RNaseH, DNA Polymerase 

I*f1iffl3-£S£ifc«fclK 2^CiIcDNASr^-rs iH'tlSo SStUfcf^Utt, SMART1M 
PGR cDNA Synthesis Kit ( ? a y 7- -j ^±§0 „ cDNA Synthesis Kit (^jgiftttSS) , cD 
NA Synthesis Kit (7v/t A7 7^vy7ttS) & tfZAP- c DNA Synthesis KitCStrata 
gene*±lD^<7>7fi8e<7>* 7 h d t* s "C§ 2> 0 

[0 0 4 0 ] 

( 2 ) ^ n - =. y y 
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&£iWm<?)ffl>fr1&.W£M**i-tZ>* 'J =fj*y W-f- K*^n-/i LTffl^&'W y*'J y 

^M5U^^rr-2>^ u y t Lxm^z pcr*>. se?o#-§- 1 

m*ra^*a<7)jt^<7)^^ {i. *^g£?nj7m£fl-e&& t: y. ^ v y #^--tf o 

se?y s. o 5 ' / x a r 5 y s sb 31 -e *> * m $k <d #s& k k y > * - -tf tc & u > r 
k^-f-v>^^--tf^Mj , r^v-^-iHKj ^waatEyyx 

[ 0 0 4 1 ] 

riIJK*>£&E?!U fllx.WU E?!J3M§- 2 T^S atfc&SEyyo 5 ' IMBflR^ifc&tf 3 ' # 
y"9-T -7- -fey hi: Ltffli>4 i. & 0 S|^7^-b? h t Itli, 0flx.tf > 

&o btl&PCRKl&mii. cDNA250nglc, J: &Tfrflg?)D N A «K 'J y 9 - -fc'X 

ffl-*-*:/y>f-7--by h i: <t o TSS^If -Sit ^'T» § i> ^\ w&tf. 94t:-e2^H^ 
ffiU ^^#5j8r-C3fl-M«ffiLjtSfc. 94 < C-C30f3>M^^-e55t;-C30#W^i/^T-72t:-e4^ 
W<£>#.££ 1 -f >f y JU t LTCLtlfc 4 0^>f yA^JK*8»?:&-r 94*CT'5#M^^ 
-C72'CT4^M<7)^£^l+h^ y ;ut L T i *t * 5^ f, ICHf >f y Jl/frV>, $ hl^, 94X:-C5fp 
MftfflL^^^OC-C^w^fi-r&HT-W y y L T i a £ 20/5^ 409- -f y 

fS^^"9^-r^f*$r*tfSCli:75 s -e§^> 0 S»j*f^^li, Takara Heraculase™ 

(^iSiStt«) > Advantage cDNA PCR Kit ( y a v -f v y *t») t*i*i4DNA*'J y 
v - -tf , TAKARA Ex Taq (SSitftia) , PLATTNUMTM PCR SUPER Mix (y^f'y^'J 
^>y;vttS5) > KOD-Plus- (3K»«5«) #c7)HJIK(7)^ y f*fflt>4;^ l tl4, 

^^y°v-r-7--t y fn-cit mix. (f, aa^j^-f-i 8-e^$^*Jsa36E3ni^t>*«> 
4- <; rfy y v^-f- Kts^jf-f- 1 9 -c^? ti&^E^J^f)*** v ^^i/^f Ft« 

ti> fltTlEt l^iCP C R^^ife-r^C t UJ: oT, HIKljtfe^$-^#i--2)i H ! t§4 c 
S^c, *-)!/>V7i»tI (Fusarium oxysporum) % ^A+'^tt^^tt® (Mycosp 
harella tritici) , 4 ^tfcfam&lfcM (Thanatephorus cucumeris) , h"7h^?W*tftffi 
(Phytophthora infestans) t y ^-->* y if fg ^^jfc 3feEy!)* s *5D "C* ^> ® ft 

y»E9!lt3£-^v»TESK 'J =f y y U^-f- K<7)-t y h^rffiv^ 



(20) 



JP 2005-87182 A 2005.4.7 



o «^tf*'7V'>V'7 Wffl'M&ifcM ( Fusarium oxysporum) <7)^^-T^ fl \i , fflz. HELM 

3 *l£&gE?!l y * K"/9>f -v- t KOD-Plus- (T0Y0B0) 

irm^X, 94VX~2frfflfcULt2&, 94 , CeiS^K^:v^-e55 , C-r30^M$ P,H68t:-C5^W 
^ftfifcHr-f * jut L"C\ Zfi*35ifs( ? )is&V)M-$-m%&ftT-Cft -)o ifcB*i:3 
* ^tt^jfatfclf (Mycospharella tritici) <9»£-ci>*U* % fllx. tfE8l## 3 lt^ 

^J^ttS^V3'^^!/tf Kyy^v-S-i^, KOD-Plus- (TOYOBO) ^t, 94*0 

anatephorus cucuneris) <DHr£r-C&*Uf , Wx. MT BE?iJ#-§- 3 0 5 ti&J&^BB^J 

if V7yj £ KOD-Plus- (TOYOBO) £ffi^T, 94 < CT"2^M^i§. t fcflfc 

35H7-^i7;i,^V)^i-J«(is^#TTMfTo ifc, (Phytophthora infesta 

ns) ?>|§-£"C& *Ui\ ®}jLtf&m&S§r3 1 $ *l£>&&EyU *-%-fi> * V =/.5? * V* * 
K^5^-7-tEj?!|f-t3 7 3 *t**S£Ey!l * 'J rf* * V*?- F^7 A 

tSrfflv^ KOD-Plus- (TOYOBO) 94^ T?2^fflfiifi 94 < Ct 5 15f3?M^V>T 

te*#TTiT% ^'ti^J: 9 &P C R K«fc o Tigris ft 7t:^53*«{5^»r>t<oi£^gE?iJ 
0njx_f;f SMART RACE cDNA /Simplification Kit (CLOhTTECH) Jfv»4i <t I- «£ o T 

_tfE<7> J: ? LT^t>*L7t^iEitf£^t>, W ^ v -•£<?) T = ; WMm 
•J 3"** I'*-?- K*^?/fv- <h Uffl^iPCRIU «9 , > *^---tf (?) 

^rfrW^li, * tf V V v ^g^^^sttM (Fusari urn oxysporum) \l -J y * 

-§-5 3"C^F?*L«>J!JSSE9!)jd^*4* 'J =r* * Kfco-fey Mffc^f* it^Tl 

V^g^lvW^^jg ( Fusari urn oxysporum) S^CD^s:^^ K ^> f- ->* > ^r^- 4f<7) T ^ y 

i tz % n A ^^^VS^tfc® (Mycospharella tritici) GD;fc|&fjE} t^f-^^^^- -tf jf 
{S^£PCRT^-r&S§#K{i, OTx.tf, E?iJ#-§-5 6-C^$*L4ittSEyU(^5* 

0nJx.J*> S29iJ#^6 4 -C^$*L*Jtft3IE9!l^f>*a3j- 'J =T* i? V** Vb&M&^G 5 "C 

(Mycospharella tritici) ^ ^<0^^|^ H^^-y — M<n>T A j WlWN * 3 
^7^> 4 ^-Wi^M^^M (Thanatephorus cucumeris) co^|§5§ fc: ^ f- y > 4r^ — -Hit 

SO 1 3* ^H^^A,^*i-rti^^3tL7biS*E?iJ^E^T|S:at. ^-fife^tiTb^- <; ^%i7 v 
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Wx. !±\ E?!l#-§- 8 5TV7 S *i£ t£3IE2ni h & Z> * U 9 V * ~h K t JSimtt 86T 
tjs? *i*:tU£E?!ja»t>fc*:*- =r** P*f- h'bv>*y r^£;plf & d t7& ? -C§ ffl</> 

(Thanatephorus cucumeris) ft sfc c7>;£3£f}E] C^fyy + f -if <?5 75 y B*E?!I £ 3 

[0 0 4 2 ] 

ru a vj£*ffl(/>4Jft-^tc<i, 0flx_f:f l.,Sambrook, E. ,F. ,Fn"sch, T. ,Ma 

niatisl^ * U*a7-^n-^>^ 2 Rfc (Molecular Cloning 2nd edition) IE^<7) 

* k ffl »/ > <b fi & y n - -fit > es^ij 2 -r^ ? *l & t£3l ee^y <t> *£4 se^y * -r & 

DNA (l?)2 0 0il4^5 0 0M»SI) ££-J&U SiDNA^, P!)x_ff, Ra 
ndom Primed DNA Labelling Kit >J >#*-*±f£) , Random Primer DNA Labelling K 

it Ver.2 (SSit&S^) , Ea Direct Nucleic Acid Labelling and Ditection System ( 
T-7->r A 7 r A'Vv'TtfcS!) , Megaprime DMA-labelling system (77ytA7r jPv 

I© BeOS-lit <2^*<aft££WBE*n«>#!&iJI 12 v > * i~~ -tfoite^. 4&&e?ij 

^'J^^-e/gV^tLTIi, «x.tf> ^ h 'J > y x > h *lf 4 i f: 

> ^frttKldU ii\ 6x SSC (0.9M NaCK jl > g£f p 'J <> A) , 5Xf>;N 

Jl"pi§f& (0.1%Cw/v) '7^3-;P400 > 0.1^Cw/v) ;K V fcf — )V \d n y F y x O.l^BSA) , 0. 
5%Cw/v) SDS& 0^100^ g/ml^t*-9- ^ffi^DNAff^T , X fi 100^ g/ml^-ft-y- *r fi^-DNA£ 
^■frDIG EASY Hyb<#$ - «J y Jf- ^ y /s J a ft) 65rTfiiSU ^V»T1XSS 

C (0.15M NaCl, 0.015M^ J. ^=7- h 'J>)A) &trX).5%SDS?F;£TK, ^STIS^M^-K 
&£2|I|fr<^ ? M'O.lxSSC (0.015M NaCU 0.0015My* x. y 7- h V *j A ) &rj { 0.5%S 

gcDNAv 'f 7*7 'J 77 - C^l,000,000pfu)^ CLT, TAKARA LA taq™ 

7^7^ > t LTPCR^rff 9 it Hi 15 yn--7' < !:-r < g>DNA^J«i|iML, ift£$t#-T 

*ltfjn,» 0 fflv»?>*LSPCKRjCS?ftJi^ DNA7 >f 7*7 'J - 250ngH ^ -y h J&Sg^RJSjKS-jSin 

PCRELfc&ftt LT(i, CTx.*^ 94 < C-e2 7 >w^St, ^i:8tt3^HijaL^ 94T: 
-C3a^M^ 55^^3011;^, 68"C-C 5 ^ ;U$-4(W- ^ V) i t «fc IflpI 

• ^#?tl^DNA^i|MH LT, Megaprime DNA-labelling system (77y-r 
A7 7^7y7ttS!) SrfflU^T, y N i t KX *) 3i P"C 

It^felltotnnx-^^ ^-f^f-v a >£ffi/^ 6x SSC (0.9M NaCl, 0.09M 
^i>SEtF'J7A) , 5Xf>^jP hvt^ (0.1%(w/v) 7^ =7-jl/400, 0.1%(w/v) *° 
'Jt'-J^'n'i K>, 0.15SBSA) , 0.5%Cw/v) SDS^ (^100^ g/ml^t*^ f»-?DIWff«£TU 
, XfilOO^g/ml^'tt^T-fflT-DNA^^-tfDIG EASY Hybjgffc C^?- U > v > /»f A^t) 
f^T% esr-C^SL^ ^i/>t*l XSSC (0.15M NaCl, 0.015M^ -x.>^Ht^ p >J sj/o 

• 5%SDS#^T(L ^za-Cl5^M<7)^S^2HfT^», ?f>l*0.1xSSC (0.015M NaCl, 0.0015 
M^x>ltF97A) S^0.5%SDS#^TH> 68^^30^^^^ & i t U «£ «9 ^^7*n 

[ 0 0 4 3 J 
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&SE?!|Kgo*V>t\ ■eaix.ff, *X77^ h • f'Jxxf Ji^g (Hunkapiller.M.et al., 
Nature, 310, 105, 1984) 2rtefci* CT, «**Mfc^-frl££fr-9 £ * J: »> W 

[0 0 4 4 ] 

^IJ ^ t> & & itfc^F , TMol ecu! ar CI oni ng : A Laboratory Manual 2nd edi ti on J (1989) , 
Cold Spring Harbor Laboratory Press, r Current Protocols In Molecular BiologyJ 
C1987), John Wiley & Sons, Inc. ISBN0-471-5O338-X#HISK ? *li>m^<0^m^ UT 

a-zuy^-rfni J:^ m^h «9 * - t LT Ji % flUx_tf, pBlueScrip 
tll^*- (Stratageneftg!) % pUO.8/19^^^- (fjgftttfi) , TA^D-^>^^ 

(InvitrogenftM) 2> Z. t & 0 

fos ? yztifz feitt^iK^ffifqiz^ Maxam Gilbert^ (fl);LJ?, Maxam.A.M & W 

.Gilbert, Proc. Natl .Acad. Sci .USA, 74, 560, 1977 ^KffiftS )-*>Sangerj£ ($]*. 
f£Sanger,F. & A.R.Coulson, 1 .Mol .Biol . , 94, 441, 1975, Sanger, F, & Nicklen and A 
.R.Coulson., Proc. Natl. Acad. Sci. USA, 74, 5463, 1977^ K tZW. S tl 2> ) f CJ:»)fltB 

J: »/> 0 Sf^flClJ, I^Ox.^, Termo Seqenase II dye ternrinator cycle sequenc 
ing kit (7vytA77)Wy7ttU) % Dye Terminator Cycle Sequencing FS Ready 
Reaction Kit (PDM^V^fAXy't/Oafi) **>TtfJK*y h^ffll/^Ic^ll. 

[0 0 4 5 ] 

(3) i&m^ ^-OiH 

? ? -<7)lf^ii, ii-^Oyj^ (enlxJf, l.,Sambrook, E. , F. , Frisch, T. ,Maniatisi§\ -t 

\s%-3L*7-?X3-=-> ^^2J{£ (Molecular Cloning 2nd edition) , u - )V K 

7 ;\-rx— 7*'7 h- 'J "(Cold Spring Harbor Laboratory press) #Hfa^£ 

, ^»S^Ojfflg*f&±j|fflJI&t-*-*»#lc{i, fflx.«r, 77*5 KpUC119(^Mii (flj) 
8)^7 7-^5 KpBluescriptllC* h 9 ? ->* - >*±S£)^£f$ffl1-*U* <}: ^ e 
ffll&itl>l^i:ii, Pflx.'*. 7*7X5 KpACT2(Clontechtt^) v p415CYC(ATCC87382) „ p 
415ADHCATC<37374)t££1$ffl-f *ltfj:v> 0 HLtomik1:m£m9kk-r*>m&Kl±s «x.l*, 
^775 KpBI221 (Cldntech ft) ^£^ffl1"*Uf «£ «/> 0 ) fc, H^fy V*^— 

[ 0 0 4 6 ] 

n ^ f->- > + 7- - -if <d r 5 y mmn * a - K-r & &2feEyy a* <b * * ite^-^ ±3K k 
o ::t, \%k§m ttt. m±mm-^^^a^~ 9-<nmwT 

t4«tiK, ^i7 f u^- : ?-i:^t:7fyy^t--tf(7)7 5 yMee?!J*=?- Ki~s 

©yn^-^- (lacP) N h 'J y h -7 r >-*-^n >(7)-7*n^E- ^ - CtrpP), T^Jf—y* 
><7)7°a-t- ^ - (argPX tTv^ h - 7. n x^T'n ^ - (galPX tac7°n-t 
-9-. T77n-^e-^-, T37°n^e-*- % A 77~y(?)7 1 D^-?-(A-pL A -pR)# 
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y D ^_^_ ADHl^n^e- 9- |±, ea|£(fADHl7'n^-^-S.r^CYCl^- 5 * 

SgWI^* ^-p415ADH(ATCC87374)^t,ii^<7)iite^X^a<j^j£^J: *)M 
M-T & CI t § & o CYayn-t-^-fi, p415CYC(ATCCS7382)^a#<^jtf5^I^6S 

4»-&fcldU fllxJf, 7 7N-'j >-^gg;^^itf5^- (NOS) :*^ht:>£s)^. 

(OCT) -/n^e-^-, # >J 7 7 y-^^f^ ^ ^ ^ ;PX(CaW)^3fel9SyD^- ^ 

[0 0 4 7 ] 

-frfc ^ g?^ ^ ? - & 7'u - ? - t *5&m (VM-B^ t /6 s 

itf^^^A-T^ff =fc i^o fnlx-if, IfT^(7)^«ffl^9^ ? Kp415ADH{iADHl^n*- 9- 

^fe^^ffA-TitJf, #!P,§£;*^v>^--b~<7)i!e^-£> ^lj^if, Sacchanomyces ce 
revisiae AH22(iroi0144)^TM182CMaeda,T. et.al. C1994) Nature 369: 242-245)^ <DtH 

^mmftT^m* « z t tmm t & z>&m.<-<? ? - zmm-r & z t & 0 

[0 0 4 8 ] 

(4) fcw$s&mfi&<?)ttm 

&o *ffllf£ LT li, HHIx.**. T^JM, Vibrio harveyi^^if & - t 2> 0 »ii L 

■a*, tB#»#, ^a»e*^tf«>i s Mattes k a, m^a. -y-y^n^ 

LTIdU £!)xJ*> vn^ tXff^ttfflS^^lfSi fc £ 0 

K.-J±, r^V^o-?- • ^n-r. s /^J (J.Sambrookib, 3-)PK-^7' l j/7- a-a 
~, 1 9 8 9^) ^Kmm.Z*l2>iM.1t*r frz/V h natfU- v g >^coii^ 

±*HJ!I& tLT * ffl V» 4 li^ K Ji N flU x. ff > 'Jf ^Ag^iiafc Yeast t ransf ormati 
on k1t(aorteditt«)#£ffl^*.ri fcj: «9 BtrfE3§3l^ 9 - £lt±«Bfl&U#Ai-& C t 

^mm^-m (#^¥2-58917^0=# UBS 60-70080) , -fu Y 7^7 7s V^co^ V 9 Y n * V 
-->3>#te (#i^BS 60-251887^ 5-68575) Stf-K- r -f * (#S^F 
5-508316^ r>'# ^3863-258525) f CJ: ^) fltrielga^^ * 

[ 0 0 4 9 ] 

(^^§g^X-f-v>^f---tf^M=b^>fflflaF , 3>(i-f-{5^m) 
#f&KK43^T, Btr^^ci: 9 ^ LT^SJ?tL7t:^SteMl&rtT^^$;tL7i:*M^^^ 
v > ^ -7- - 4fj&> ODffliaf*]«-§-feS«: Zfi *LH fflM (W# * ^rr * S- «5e-T ^> t fi 

0*&«&&V1brio harveyi<^«BI&^^^t4<?)^»JtiP^Wfe^fflflart€^-fe^ > n 

^f^txt<7)t^ F^^f-> n hq to & m^mm-^BM^ *mfz>zt &x § « 0 

[0 0 5 0 ] 
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K*fr*aK»siiiMBjfeu^-x.fc»^mi, &n<o&it. wtvtvmt, 

SBJI&0^lJiar*l#-f-fE^H<i, H±«@t©^^7'J y K* J' if- 

s t #a $ n 3t ^i§b^ is ^ > * ^ - -tf ^ t, vMfi&ftm-^&m t i>m&-t *> • s 
ssmsis&*efl&o£M<aatfb, rM<r>mt, fmvmt. m^x^m^mn^^ 

fb, #£M<^fti&fio^fb#^*§ <fc*fci&n, MS&^Rfeifcifflfl&offiffiffittfcRK. 

^#W^fi> Saccharonyces cerevisiae^^ai^^ftS^oajgEE-fc >-*J--4S6fig 
m&gVT < sm&m*=>- h*+Z&&&mfrh%ZSWm<tt*K&2 J £fzW (Maeda 
Tetal. Nature: 369 242-245(1994)) |i;fc%ipi * f- ^ * -t? &mX L X 

* * v v * ^ - -tf a* e> offll&f*] -f-fS it* * (S 3E«BJ3&<7) £ W * * »# fc L 

- * -c* * Reseat fe^- co xmw, frmmuv>%&ffi.mwftm k ph<i~ m 

XmW. Vibrio harveyi^fflia^^^^^^^^fc^LuxN^^S^vn 4 % f 
[0 0 5 1 ] 

mm® a ) 

ip x. m teit Kt± t- t igm-t m r *i co -c* o t 4> i v > , mr le 

LTli, ^!lx.tf> jfs«j l n M ~m 1 mM **»f i t ^ > 8f 
^ L<li> Iv) 1 0 nM-|] 1 0 0 ^M* s *»f ^>*L4o t LXit, ^!lxLii\ 1 I^W 
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[0 0 5 2] 

it i em-US -et£* $ ntzmM^mmn 3 titz # e x v > * ^ - % <om 

£*m*ft<&ifiBf&te*ffflli-r4o fllx.tf. ±ie<7)J: <) n LXWlmZiltz, &&MMtl 
[ 0 0 5 3 ] 

^tt&Jfcfi, WI/t«N PTP2 Tyrosine phosphatase^ fc-^ (Ota et a"l, Proc.N.A. sci .US 
A, 89, 2355-2359 (1992)) j^igA 3 tlfzSimMB^XmWXi)^TMlS2 (SLNlA) W (Ma 
edaTet al. Nature:369 242-245(1994)) *ffi±mm t L Tf^tS 3 H^fS^ftli ( 

bp*, , ^f->*> * ^- -H^f, <z>*wi&F*ng-^£& k x o r fflaa^ w*«e»«j tcfty^i 

fcigift (JS^JgfJffeXfiffcfldgMfc) , CTx.»f, C1u-Ura-Leu^tt-eo^^ff^g|£^aBI&0^ 
LTfn.mm&*mfe-ftitf£^o W&mR S-iDx.7t:G1u-Ura-Leuigai (Jfiff 
«Stt»HSr*4 4^*») «rfflv>fc»#, £8£R&tMlM&0&**S*r«ttflfeRf;t 
taS^^^-r&tlffflfi-r^i.b^T^^o ft, itltLT, £t£St£ 
^fe^K^'v* *£ffl^£Jgifc, dAlf, Cal-Ura-Leut*^, T*<D£mfttWfc&M& 

<D±f?j)\ mm® swum- Mto to-r &*> hti&zt zm^x «t ^« 

[0 0 5 4 ] 

w 1: > *t-^^p.o«wflteit: ct o Tjffln&JS»i**ii:ftfl9niww 3 fronts 

^BK^!^#BlJ3&<7)^SaBJ3&<Oi(fflJ3&g^M< 3-£o St^IlMIStt^ttS^it 

cps-L^cz^mx^ntzRcscmm^-xm^mm^m^mmt Lxitmz ti?zr*Wfc& 

«U&*«ffl-r*»#t;»i, X-Ca1<7>|fe-fe$r^XJ^%X(±fe^«b-etll^-rn^J:v> (Suzuk 
i et al. Plant Cell Physiol 42:107-113(2001)) 0 mfc%>M ^^^^o^^^^TT 
*&R£^ifci^ig*li*ffli/'fcl&£\ £&^RfeiMHUI&£lteK*fe3HM *tte$&Rtt 
fct®i3-& £ & £ If m-t i> Z. t &X # & 0 

tfc, LuxNitfe^^CflV. harveyi£Ji±i&HJ3&i: LXft^Z tltzW'Rlm&nm, (BP*,, 2jc^& 
93 fc * f - v > * - f, *>iffflJi&F*J€-5§-f2;^K «t o Tfe«|&3fc*«ia:«fl<l KWliP 3 ft &^t£ 
£^&M*s£Mfflfl&) i±, M£&&R«ttM^tt*<g&-*-*£%£tt&i- 

o 

[0 0 5 5 ] 

[0 0 5 6 ] 
[ 0 0 5 7 ] 

$kfam 1 (^fe^7 ^^^ffi<7)^&i^sfiiiM^^3^^&si±!gSteii^^v>^^ 

- BeOS-lit fc^<7)lji$i|i) 
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BA^LM) ±T?4ff?*ifcjKfe* Vm&tkW (Botryotinia fuckeliana) Bc-1G^(7)®^1 

£ 0 3MS?:fcfcffi#IMfc#>t>RNeasy Plant Mini Kit (QIAGEN) £ffl</>TRNA£ijUSt L/c 0 
aM^tlfcflfcftf&ftSrTfrfc&^i t & K 50m1+r y -f)V — ~7\z. # ]_ , ^-fr^it L 

< 4 o * y *■ £ *Lfc7t? V 7 - RLQclnl^ >) 10^ 1c7) * ;w • * 7* h 1 ? 

y-7l/7b 5 «?K7l:^^5t)Dx.Tm#L7t:o 3£tC ^mcD t'^ y f > yx-faVtmik* 
<fc <#ifc3-£ 56t?T~3# fflffci&Lfco *<Olk. &m®fc&'£trfem** y rfciBtf3*lrt:Q 
IAshredder spin column^ L 2^ 8,000 x g -cat^fl-li Lt 0 2>ii-h7f £#rLv^ > 

L7to ^<7>*HS7££^ 7 r tzi&tf$ JifcRNeasy mini spin column {eft L 1 8,000 x 
g~C&>kfr%£L£io aifcfcjiT, * y Mcflsfa? tifz^y 7 7 - RW1£ 700/, 1JDX.T 1 ft 
M % 8,000x g-Cit^SEU *ffc£J8BfcLfc 0 3*>K % ^y r fcjgffr 3 Htz^v 7 r - R 
PE$-500^1JPx.T 1 S-M, 8,000x g-e^C^SlL, Lfc c £ 0»ff £ 2@«t fj 

MLtz 0 ±S57-f JU^-SS^**r Lv^>7*Ji/f-j.-7*t;#LT, 

?*LfcRNase-free«g7tc30^1S:^L 1 5*IW. 8,CO0x g T^i>5x3l£ U * Jft *KRNA* v§ 
ftiLfco i<^?§ttJi5l^*2®a|t) jgL/to ?§aj?^fc^RNA«2e0 nra<^iR3fcJt^e>322^g/in 

:£RNA£Mt LTcDNA£ThenmoScript RT-PCR System (Invitrogen) S-fflwt-^ 
&L?Zo # -7 h Kj^tt? *l7t50n»/l 01igo(dr) 20 1.0,, "l&t/10mM dNTP Mix 2.0,, In, 
£RNA 2.7^1^0=^®^^ 6.3^1^-^?*L7t-^^65 , C-C5^WML^C±-Ci'^ 
L^o i<^>^?ftU, r KffiMZtlfzSx cDNA Synthesis Buffer £ 4,, 1. 0.1M DTT£1 

,,1. RNase 0UT£1,, "K -ThennoScript RT^l^l, MMM®*.*!/* 11lDx.T50 < CT'60^W 
RlSfcfT^ -e^«85t:-e5S>M«>iB*feM-CS:jE&4:flfihL7t:o £ <bK, iOKKiSK* 
y r H«#$*i?tRNaseHSrl^ l&Jp L37T ^20frMRj£ L»M<Z>RNA£$H#L , cDNA££- 

£<J9cDNA£#i!i: LT, fcT#MM#If<7)BcQS-l PCR-CJ|i|ii Lt 0 E9U#^-3 

E5!J**i-4DNASrii((BLfco PCRRt£*i % K0D-P1us-Cr0Y0B0)£ffl \,*X , 94VX2ftm&WL 
L-7tm> 94r^l^M^^55r-e30^M^c^-C68r"C6^W<7)^fi-9->f ^;V£35+hW * 
^*«9jI-rii*I*f ! rT-efToX:o PCRRIS?* (50,, 1) tt % ±fecDNA£2,, 1, 10X Buff 
er^rS^I, 2mM dNTPs£5,, 1, 25mM MgS0 4 £2,, 1, 10,, Mt >j zfji ^ K 7° v -f $r 

«s^a7K 4:33^1, kod-pius-^i^ i^sip-r^ ^ t ^ j; 19 mm^ntio m.i&fe 

4iiKJ:f T*t4k b ^BcOS-ljtfe^^Jfip§$ tifc Z k *mm L £<, 
[ 0 0 5 8 ] 

^iSW!2 (Skfe* tf BeOS-lit f£^<7)|§m 7* 7^ 5 Kii^II^i^^ 
») 

^«-^M® C7) ytf )\^<? $ — p415ADH (ATCC87312) HJfjUcfe * kT**^® O BoOS-ljtf£ 
^-^^n- - >^L7t 0 1 Tll«3*tfcBcOS-ljH£^||fM-*^trSiS**, QIAqui 

ck PCR Purification Kit (QIAGEN) *ffi^T$Sttc?v^iT^Kfl£oTffiS£Lfco ffli^ 
3 tL7 l cBcOS-ljl^^$lJ|5g^^SpeI^^PstlT^'fl: L, v * h ^ - p415AD 

H<>«IJ|fiat^Speiatf Pstl-C^k t7tm> tL-P*L0.8%T 5ETn - X VfrttttiWj-Cfrm. L 
"Cifl<jt-J--feDNA*'g'tr^^SI5^*SJ , J WL7to QIAquick Gel Extraction Kit (QIAGE 
N) *ffl^T^#<7)v-3.T;i/Uti£oTltrSSy;w«t «9 ^JBt^^SpeI^rj f PstIt 5 M'fb? tl7t:B 
cOS-1?- ^ J> jl fe^- if M-M O 5 " lw $1J |?g^ % SpelS 0 s PstI"C m<b ? fifz =s * h )V ^ ^ ^ - fl 
JtZL^o Ligation Kit Ver. 2 (TaKaRa) ^fflnti#(7)7^a.7JK:f ot> 
^^-07jPf^n--> y^&vy Spelt Pstli OK {iBcOS-ljffe^Bf n-S-ifA L , |&a 
7"^^^ FpADHBcOSl^ff^ Lfco # ^ itTtilSia^ 7 X ^ K^JftlfeEyiJJi, BigDye termin 
ator v3.0 Cycle Sequencing Ready Reaction Kit (Applied Biosystems)£ffl ^XffiM<D 



(27) 
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-?-*.T)l'KVt^Xz/-? zc> xBLjfc%fa\,*, DNA-> - * i > -9- - (^x^SlOO, Applied 
Jiosystems) T*ffitifLtz 0 * > *Rt&»i:/9 -f v- £ LT, Be?ll#-^5~1 2 1: 

"CT-5#w^^-e60t:T4^-Mc7)^^^ * ;w ^ 30^- ^ /u^ijjgf ifie^T-?*? ofc 0 

%<7>m&, S5fl#-»2 U*StL^aUfeE3ni* f ll?>*L, ^^^^^ KpADHBcOSl#BcOS-l 

m§&Ztlfc%>*Jl7'7 X 3 KpADHBcOSl£Geitz RD & Woods RA (1994) Molecular Genetics 
of Yeast: Practical Approaches ed. Johnson DA, Oxford University Press pl24-134 
fc$fc<?):&ftt::t£oT. ( Saccharomyces cerevisiae) AH22#c (IF010144) ^.C^Ma 

edaTet.al. (1994) Nature vol .369, p242-245I£«;CDTM182^tc MfcTMX Ltz 0 %h 

^g£®AH22#c (AH22-BcOSl) {*Glu-Leu?|gXigi&-ejt4£ U SS4Slftffi^WTM182» (TM 
182-BcOSl) {iCal-Ura-Leu^XJ^Sb-CSigL^o f§ *i£TM182-BcOSl(±, Glu-Ura-Leutg 

[ 0 0 5 9 ] 

2 -C^m? tt7 l c^t^m^^«rAH22-BcOSl$rC1u-Leu^^^30 c CT-18S#M« t *> 
SAH22-BcOSl^G1u-Leul$M-C200fig^^r|R$ Htz&mmmt > AH22^Gluj$Jfe-c200f*{c 

#*3*tfcfflR»*fc *n«ufco <b^(D~0)tc^$n4 3Mo<b#M effc-^Bi ( 

1) - (3) ) fr&*6Q ppnvDi&fg.Kt£2> <£ i V* f-^x )vy * K(DMS0)Ky£^$ ft 

tzmwi. <k*a:c4)xo j (5)n^$ ti& 2 mmmt&vs ut^m (4) (5) ) ^2000 

)mo'(7)^^$tts 2m.m<r>it^m ut&m u) (7) ) ^20 wmnmmz&z x 
5 x )v 7 * * v- k (dmso) \,z mm ? n fz mm* mwt l ^ m mk&vsw&mflL t urn 

t LTDMSOt56^ti-e*l^^H2.0^ 1-f o2@3f H^ft? tL^v-f * D^k- f. £2tfcfi**S 
Lfc 0 *<&rt<Z>l*fefc{i % ±fE(7)«t 9 H^HSI$tL7t:S®^to^©AH22-BcOSl<7)l 
«R*«7a*200^ iro53-ttt3aCT-48^FM#aJ^*L7to n _hIE<7) J: 7 

P^?tt7tM.BS^AH22^(7)®^^^200 /U 1-f o^L30"C-C48^W#S^t7t:o Jg 

ratHl- , 2 -Cf^fi ? ^^^ff^tftm^»«TM182--BcOSl*Clu-Ura-Leu^ jfe* 30"C "C 

^*^^«™i82^cOSl^lu-Ura-Leu^^T-200tS^^? ^^MMrS^i: , UMt L 
TGal-Ura-Leut*iiijT~2(X>f£ jjfrffi 3 *l % ffi&ft t * p» L 7t 0 it^$L CD ~ (3) H ^ $ tl 
4 3 mm<Dlt&® {it^m (l) ~ (3) ) ^#^60 pprtK7)^^^S«t^->'^f-Jl/^;i/ 

7 * kcpmso)^^? tLTtis^. ^^(4)^^(5)^^ $ 2mm<Dit&m {itit 

%9 (4) (5) ) 75 s 2000 ppin(7)»&J^H^^ J: 9 v r ^ f ^^^7 * * -> K(DMS0){c^^ 

?tl^v§?S> -ft^5tC6)XO ? (7)H^$ *L4 2 Um<Dlt&¥B {it&m (6) Xtf (7 

) ) t5 s 20 ppm<7)S^H^^ J: ^ v^t -f-JW^ ;i, 7 * K(DMSO)l>:^^$ tL^igyftfrpaS L 
, SK'fk'&flfcDMSOJgaEtWflRfc LTDMSOt^tL-Ptt#5t^2.0 /< lf o2I3t (1|]*>, 2 
^JH K*ffi?*tfcv>f Y*m\*^Ltz 0 -e^W^ltfclcti, ±ISc7)j:9tc 

Glu-Ura-Leutg^T#fip^? tL7 l j^M^tb^^eiM182-BcOSl<7)®M»Sv^^200 // 1-f o 
^&L30t:T-67B#W#S^*L7t:o t^lftttt, ±|E<??«t^H, ttJ8 fc LTGal-Ura-Leu 

T-67B#H8#gig#L*:o vOd^I/- h «; - ^- -C#7tO600 nm(7) [R3fcJt £ M 

^l^-fk^(D~C7)-C^$*i*^fe «k#ft (1) - (7) ) i:o^T> 
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[&#Jg{±, M22-ZcOS10>&%ifgi%i)%\ l z±&$Lm<Dmmi%.£ < , TM182-BcOSlfiAH22- 

Bcosit jt^ LxtjLWt£'&yawi-tt-r&m% , \±frig%L LtzMn&&m&-c&z> z t &mm 



[0 0 6 0 ] 

mi) 









AH22 


AH22-BcOSl 


TM182-Bc0Sl 


k (tussppn) 


CI u ni ed i uni 


Gl u-Leu 
med i urn 


Gal-Ura-Leu 
med i ub 


Glu-Ura-Leu 
medium 


ft ^ 4£> ( 1 ) (0. 6ppn) 


9 9 


9 O 


9 9 


9 


ft£*#)(2) (0.6ppro) 


9 9 


9 2 


9 8 


11 ~* 


it&®>(3) (0.6ppid) 


9 8 


9 3 


9 8 


1 0 


ft£^ (4 ) (20ppm) 


9 6 


4 5 


10 2 


1 O 


ft & m ( 5 ) ( 20ppm) 


9 7 


7 9 


10 3 


4 8 


ft^#3 (6 ) (0. 2ppm) 


9 9 


8 1 


9 9 


8 


ft ##3 (7) <0.2ppm) 


10 1 


9 4 


9 9 j 


1 1 



[0 0 6 1 ] 

*Jfc#] 1 T-pt£S*l7tcDNA£$£gi t LT, Oshima.M. et.al. (2002) Phytopathology 92, 

p75-8mmpi;* >m*i/j ? vmmi^mn^mn,^7^rm^ij tf*w*#ts<7>Bcos 

1 5 tL*4£3IK9!l^?>*&* <J ? KS^'l^ff 4 

1 4 T-^^tL&^SB^I^^W-f- 1 0 8 1- 3 9 4 8 -e^$*Litft3£Be^l*^r-r*DNA 
fcJgtlLfco PCRRSBJi, KOD-P1us-aOY0BO)^ffl^T, 94tf 2&H«fiLfc«, 94 < Ct l l 
5#W^V^55r-C30f!;re^v>-e68 , C-e6^Kc7)'K:S.+i--f ^ ;p^35-^^ ^ 19 ig-J-Jf ipl^fe 
f^T-e^fo/wo ft* PCR^Stv-^ (50^1) fi, ±|£cDNA^2 ;W 1, lOx Buffer^ 5^ 1, 2nW dN 
TPs^5^T, 25nM MgS0 4 £2^ 1, 10^ 'J =f* * V * y-f 7 J -7 - I// 1, 

S*£33^-| % KOD-Hus-Srl^l^oi--6it»cJ:i5iias§Hfeo KJt&Sk, *MJ 1 "CPii 

^Itt^l^^v-J: LT^2[eI§<7)PCR^^To7 l Co KJ5K*#tt*-|Bl § <7>PCR£ 
[0 0 6 2 ] 

\z y v * ;v v >r ^ K^fibiifstt* n k m^n * * -r j^fe * e bcos-i^h 

jtfc^y- (IP*>, BcOS-l^^itfi^) £^ ^ -pBluescript II SK(+) (TOYOBO) ^^7*^ 
n-->^L7t 0 ^«W4^W8&?*L^BcOS-l^jtfE^^^tfKl5?8[*, QIAquick PCR 
Purification Kit (QIAGEN) ^Ty£#<7)-7 - ^ T JUCfto Tffita L fc 0 ffiP?tl7t: 
*b 4 kb©Bc0S-iaJHit^ : f-*iWBlBE^SpeI3t^PstlTm'fk L, ^ - pBluescrip 

t II SK(+)>bflJ|51^^SpeISa f PstlT"MibL7b^, ^tL-r*t0.8%r^n-^r^m^ 
S)T^LTi&t)t1-SDNA$-^tfr^f|S^^^»9 m L/co QIAquick Gel Extraction 
Kit (QIAGEN) *ffl^T«#<0^-»TJWlt£oT«BB$*>l'J: «J, $lJ^^SpeIJt r^Pstl 
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■emit? fitzBcosr-m^i^yt^tfmi^m^^Km^mM^R^Psti^mit? n 

tz^<9 ^-pBluescript II SKC+) £ M SZ L tz o Ligation Kit Ver.2 (TaKaRa) $-f ^t, 

^#©-7^a7JH;^oT % ^-9 9 -pBluescript II SK(+)<7)v n — ^. > ^*B^£<7) 

Spelt Pstlt COM HBUlE^BcOS-l^ilfK^-^Jf AU fyXZ KpBc0Sl-I365S£;fifg L 
tz a ^hflfz^y 9, < K60^SSS5U(iBigDye terminator v3.0 Cycle Sequence FS Ready 
Reaction Kit (Applied Biosystems)£ ffi i^Ti&ftGD-^.r. T;K:^c>ty- ^ -x.> 
j&Srfi 1 ^ DNA-> - ^ a. > 4r - 7= ^3100, Applied Biosystems) "CflWL^o > - ^ 
j-> Xfcj&lit-f'y 4 ~? — k Lt, g£?nj#-*§- 7 ~ 1 2 K^?ft&;&gge?iJ<7)^T"*L75^Jb& 

mmtm hn, KpBcosi-i365s^Bcos-i^ite^^^^-r^ » t tmn zntz 

o 

K8S«$itfc^7^5 KpBc0Sl-I365SH-££ ft & B<#S-1^£ g«-;fc;B§ 
Ml^* *-p415ADHfc*o-^>'^LlSS"77* 5- KfcflSHLfco ^7^? Kp 
Bc0Sl-I365S£$lMi£fgSpeI&tfPstlT^bU v -V r )\"<9 9 - p415ADH*>f|?lMg 

^spei^ trntreM-fb Lfco i ti h * * *t-F*L0.8% t # o - * r ^n^mr^m. l 

su^^spei^^psti-em-ft? fttzB&Sr-mmM.B*m>f&vizmmmmspemvps 

tlX*Mit2*ltzi/*r h )l"<? 9 -p415fl£H*&t?r^Ufr$:ty*) QIAquick Gel Extr 

action Kit (QIACEN) v>Ti3stt<7>-7,r. a. T JVH^o T^|£^;w J; t) $0TO^SpeI^ rj* 

^■9 9 - %m$lLtz 0 Ligation Kit Ver.2 (TaKaRa) &m^T, SS#<?)*=?~ a. 7JK:jJ|o 
T\ Mu^? *-<*>v;u?-£ d- ^> ^*pf£oSpeIt Pstlt 

£#AU KpftDHBcOSl-I365S*««L^o # 5 K*>atifc 

Se^iJfiBigDye terminator v3.0 Cycle Sequence FS Ready Reaction Kit CApplied Biosy 
stems)£ffl^, ^#<7>-7- j.T;Hl^oT->-^^>xSftv^tT^> DNA-> - ^ jc> -if - 

3100, Applied Bi osystems) ~CM$t L/z Q v - 9 J- > 7 Kl& it y° 9 4 v - i: L T 
s E?"J#-t 5 ~ 1 2 tl&&&&mfrh%2>* } ) =rjt * P*?- K£fflH, 96*0^10^ 

H^^i^50 , C-e5#M^cv»-e60 , C-e4^W<?)^S. ,1 7-^ ? n-£30*f ^ ^ JU*ft»?agi-ii*i*#T 
■CfTo^o SE?nj#-^l 4 H***lfc*atE2m*«|*e,*L, ^7*7^^ KpADHBc 

GSl-I365S7&«BcOS-l£#|££^*##-r * c: i 5M*B3 tlfco 

HfiSftfcl&K:/?** KpADHBcOSl-I365S£^jfi?lJ2 m^^STMl 

4£fc*fUffiU ^M^m^^eiM182^ (7M182-BC0S1-I365S) (iGal-Ura-Leu^fg 
Ltzo &hil £"TM182-BcOSl-I365Sti , Glu-Ura-Leutg j& K i&Jg Ltt^ft^i 

t zmuLfzo 

[0 0 6 3 ] 

Hi&F!) 5 -CfPl^? ^7 l c^K^ai^^S"rM182-BcOSl-I365S^Glu-Ura-Leu3t^4 3 30 , C-ei8 

, wfcfe&o.it%&£7mwM%&^W2frtznBmmzmW:-r2>e ?*>k> ^sis 

»miTB«TM182^cOSl-I365S*«C1u-Ura--Leulgtfi-c2(X)(& 3 *t ^ £!Kt«^ t , MP? 
t LXQ^Aira-Leul^iit-C2O0mi~^m?tifzmMmm.t *igt4 0 ib^5t(D~(3)H^ 
?ft4 3 8«?)^ft Hb^t) (1) ~ (3) ) 75^^60 ppm05«aPH** «t V * J- )l> 
7. )V 7**'y K CDMSO) K mm 3 ft <b^^ C4)S ^(5) jj* 2 ffi^^-fL^^I ( 

fk-^^ (4) (5) ) ^2000 ppmcoj^J^H^-i> «£ ^ f-Jl/X;U-7 * K(DMSO)H 

•^?ft^vi?^> -fb^5t(6)sa ? C7)(c^^tL^ 2wm.<Dik&® ut&m (6) 

( 7 ) ) 7i J 20 ppm^jftJK^i:* J: o *)V7, -> KCDMSO)^^^^ H/c^ £ 

USSU ^^b^DMSOv#?St*fHBt LTDMSOt T&^ft^ft^-Tt 112.0^ 1-fo2ff^TH^ 
/i^tL^v^^n^V-- btmitmLfZo *<Vfil<7)Wti^l*, ±U<DX i }cG1u-Ura-Leu 
^^T-#fip^3 n7b^S^m^^STOL82-BcOSl-I365Sco®^M^200^ lfo^-ft 
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3t^M<E»ai^»*TM182-BcOSl-I365S<©®!Rr»ja^ 200^ lfo^-jS L 30*0^ 671^ ffi^fi 
U2 \Ut^(X>~-G)-?7jk2tii>1t&® (-fk#J» (1) - (7) ) 0#«=TUiff*3*lrt: 

l-I365SO&&mto%K£&£.1f<Dm&Btl±. BSfelfta^BI«AH22-BcOSl-I365S05#» 

J:**W©E»JRJ: >9:*;£ < . 3^K|g3ftm^»©"nni82-Bcosi-i365Sii3gSfejfe 

m^^# AH22-BCOS1-I365S t L -Omm&VO S *ff % jW# Sfi L 7g££&*BI 

[0 0 6 4 ] 
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-fb^(6 ) (0.2ppm) 
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9 3 
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9 1 


7 9 
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[0 0 6 5 ] 

%1&m 7 {4 * ^ *> ^#s*#c® OilQJfeKXttMt £ 3f ? nftSJEfSSM* t * f- v > * 
•J- - -b*HIKljSfK^<7)*fil) 

**0i;, ^*^fc^iM£Ba*&^RNA£il*Lfco *rhf^^Fn-^$^i (PDA 
BTfcSyg) l-eitS^'f ^9«*tftM (Pyricularia grisea) p-37#<7)® 

WLtzo tltz&ftnfofrhRNeasy Plant Mini Kit (QI/VGEN) £ffl>/>TRNA£iiiSt L 

51 L T & < io/:^ * ? h K jSfrft $ tt/c /* y y 7 - RLQ.I Infl^ tj 10^ 

^#?*l7t:QIAshredder spin colunnjift L 2^K , 8,000 x g TjSt^fl-* L *: 0 

^-e<t < il^Lfco iOii^l^r^ ^ h Kj&ttS ftfcRNeasy mini spin column^ L 1 
frM, 8,000 x g-C&'kfHftLfco *y Mi^#3*l7t^y 7T--RW1&700 

^"l#0X-T lfrM, 8,000x g-CJt^MIL, %?ff*|g*Lfco *y MljgtfSrt, 

t:*v 7r-RPE«r500 (U lDpx.T 1#W, 8,000 x g "Catofl*! L , «£gg3l L/c 0 
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, *y Y K^ftSft^RNase-free^TkBO^ 1£«L 8,000 x gTii^fr&IL, £ 

^C, £RNA£i£S!£: LTcDNA^ThermoScript RT-PCR System (Invitrogen) £ffl^T£- 
Lfco * y Ml^fj-S *t£50mM 01igo(dD 20 1.0^ 1£ U=10rrW dNTP Mix 2.0^11;, 

Mi*fj-3*l>fc5x cDNA Synthesis Buffer* 4^ 1, 0.1M CfTT^l^ 1 % RNase OUTfcl^l, T 
hermoScript RT^l/zl, 1 M l*D^T50 , CT*605tWSt5^ : ffv>, -e<7)f£85<CT~ 

5^MOjJB*«! ; 3a-CS.lB*«JhLfco 3<bK, i«)S»4f y r ftfcRNaseHfcl 

pl 1 » l 37t; T2o# m k is l ft a rna* t . cdna* l 0 

£<acCNA*ftfifc LT, ^</ 1! b^^^®OHIKlitfe^-$-PCR-ei^ilisL7to EBI#-£-l8 
zrz? u** y*y°yj v-t LTPCRRjfcfcfr^ Eyij#-ti7-e^$*is^3£ 

mm*G-f&VN**m%Ltio PCR^Jfote, K0D-Plus-CTOYOBO)£ffl^T, 94 , CT2^K^S 

JV'S^jg-^iiffi^TTtrofco US, PCRRlfcjft (50^1) (i, _kfecDNA£2^ 1, lOx Buff 
erSrS^l, 2mM dNTPsSrS;, 1, 25mM MgS0 4 £2^ 1, 10^ V ztyc 9 \s* ^ -7- £ 

#*1^1. 33^ KOD-Plus-^l^l^tDi-^itlcJ: »)f|ft3*ifc 0 

[0 0 6 6 ] 

^ n - - > ^ ^ * - pBluescriptSKIIC+)tc^ * ^#^tfc® <7>HIKlitf£^-£ ^n-^ 
>^L£ 0 **«7"Ciitt**L*:HIKiat^«fM-**trSl&»*, QIAquick PCR Purific 
ation Kit (QIAGEN) V»T«6tteGv-i TJWfcflko Tffifi Lfc* 3 ft fcfo 4 kb*)H 
IKlAfc^£ftUKB££Spei;K. Wndlll-CMib L. — 9^~->9^<9 9- pBluescrip 
tSKII(+X* h 9 * v - >*±§£) "b firU©B£^SpeI& WndlllT-M-fb Lfcm. * 
T^n-^^;i/a^ij|-c53-^LTa ift £ D N A £Atf ^JWgBfrfclSO ft Lrfr 0 QIAq 
uick Gel Extraction Kit (QIAGEN) *ffl^Tffi#W7-a7JK:ftoTfitffi^J: , 
*Ulfi»3l Spel& OTi ndlll-e mit £ ft £ HIK1£ ^ tr * fe^ »f K" M 0 s U ft!l RBB£3£ Spel& 0=Hi n 
dIII-emit?tl^^a-^>^^^^-$-EIlKL/«:o Ligation Kit Ver. 2 (TaKaRa) 
v^T^#<30-7^ a7;n:f oT, 9u — ~vif'<9 9 - <r>~? )\,^- 9 n - .=. ^ 9'ffifiL <DSpeI 
i:HinclIIIi:(7)HlcHIKliite^»f>t^ s f*A? tltz7'?A ? FpBlueHIKl^^l^ L #P>ft 
7f/7X 5 K<7)iSj£@B9lJ{2BigDye tenninator v3.0 Cycle Sequence FS Ready Reaction 
Kit (Applied Biosystems)£ffl v>T^#c7)^ r >W Mtfco T~>- ? x. > x RJES-ff ^ 
DNAv - ^ > +r - (^-7-^3100, Applied Biosystems) "CflfrUrLfco S' - * i > * El6 

KfcfflV>, 96t:^10#W^V>T-50t:i:5f<!;W^^T-60 t C-C-2^raC>^--f 9 ^4" 35-9" -f 

7°v X 5 KpBlueHlKl^HIKlita^^^^-T S £ 1 7&«flt©$ ti;to 

> ^S-^M®<7) v ^ h ^ ^ - p415ADH ( ATCC87312) iZ >f <?)HIK 
ljte?*r#PALfc« JilfiOct o HHM$tL7ty9^ 5 KpBlueHIKl^^JIS^^SpelS^'Hi 
ndlll-ejIHfcL, h 9 -p415ADH (ATCC87312) ^$UEB^^SpeIS?>'HindI 

"S-tf^^SU^S-SO <9 tb L*i 0 QIAquick Gel Extraction Kit (QIAGEN) *m v> XWM^^r 
-aT/PKttoTllfSy/l'J: ^ ftUK»5|SpeI3ta J HindIII-CM'fb$H^:HIKl*-g-trjt<£ 
^|IrM-i&a ? tc$lJPl^^SpeIS0 J HindIII-eM'fb?*t7 t c^^ ^>-*HJRL*:. Ligat 

ion Kit Ver. 2 (TaKaRa) £ffl^Tri?M^<7>-7.=. T;HC#£o T, h ^ - <7)-^;u 

n-->^j£<^SpeItH1ndIIIt ^MtHIKlita^WfM-^tf A? fUz??* ^ KpAD 
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SUI3*tfcS&fi:/9* 5 KpADHHIKl£Geitz RD & Woods RA (1994) Molecular Genetics 
of Yeast: Practical Approaches ed. Johnson DA, Oxford University Press pl24-134 
f£®<7>73ffiKt£oT ^ (Saccharomyces cerevisiae) AH22^ (IFO10144) &tFMa 

edaTet.al. (1994) Nature vol .369, p242-245f£$Sc G0~fM182$c IZ M.fc z F&X Ltz 0 Vkh 

WmmM22%i (AH22-HIK1) JiGliM_eugXJgi|fc-C«i£ U ^filEftttilf »«"TM1S2^ (TM1 
82-HIK1) JiCal-Ura-LeuS^tgfilfc-eaSLfeo #fc*LfcTM182-HIKlli % Glu-Ura-Leutgitfi 

[0 0 6 7 ] 

8 -CffcR? tl7L*Bt^m^^eAH22-HIKl^Glu-Leu^^4 5 30 < C-e24^MMi: 3 Jg 
*L£ 0 LT, AH22#£|BM3ftH % G1u^^^30 , CT-24B#M^t 9^*L7t 0 

tL<75if5j|?*L7t:^H4SSiaJ^S<7)l^S7g<7)600 rmfcfctfiiftftJftfciMiEU 

^^AH22^Iia<7)miE®M^?S7i s G1u--Leuj*ttT-50f*^#^ $ *L£ , AH22^<75fltT 

*l£ 3mM<Oit&fy {it&m (1) - (3) ) ##*200 ppm<7)#/*tc£;2> J: ? v\y-f-;p 
^^7*4r'>K(PMS0)|;jft»Sn*:*?ft, tt^5£(4)7££K5)K^ $ ft* 2 ffi^Ofb^ ( 
<b#4& (4) XCP (5) ) rt s 600 pprnoMfcfc* J: vp< ;w 7 * K(DMS0)tc 

mmztitzmm, fb^cex&u^K^sti* 2m&<on&® at%-m (6) s.^ 

(7) ) 7&J20 ppm<aftj£fc: J: $ v.y f- ;u 7 * * v K(DMS0)Ky§^? *l7tv£ii££iS 
MU 3fMK^*DM90»jftfc#HRfc LTDMSOt^ti-etl^jt^l.O^ 1-f o2@0tK:t>£ 

L30 , CT27l^M#gJ$e^L7Co W> 7^n/V- MJ 5tO 600 ran?) ©ft 

j££«!l5eLfc« 

n»U, *jfc#!J 8 -CfiUes *t^ff^®fe^m^^e™i82-HIKl^G1u-Ura-Leu^^4i30 < CT-2 

&&WmMTMl&2-HI}<l<Dmtmmmifctf, G-|u-Ura-LeutgifcT~50f* icftft $ *l fcS/K«jfc 
tTGa1-Ura-LeuJ*%T«50^H^$tL7tli^5^t fcHtSLrt:, *b^5£(l)~ 
(3)^3 3 9X^11 Hb^tl (1) - (3) ) ri*#*200 ppmOfeJ^Hfc* X 7 

ffrfrtt (ft-ft* (4) E.V (5) ) ^'600 ppr*7}#jg&~ X *J * * )i> 7, )V? * * =y K( 

6) %.V (7) ) 5&*20 ppmOSJgKfc* J: -5 vVfJ^^7 K(DWS0)Kv§^3:ilfc 
jg?S£SJ«U ^S-fb^DMSO^fStWHRfc LTDMSOt^-en-ett^^Hl.O^I-f o2ffi 
WrKftfeZiitz-vj ? hZmitWiLtzo *<Dfa<DWL\,z |±, ±|B<7) «fc 9 KG"lu-Ur 

*4«ijt& j&-C*|RMft Ztltzjfr tfJ ^»«TM1S2-HIK1<^ ig * 100^ lfo^ftL3 
OC-WBSIBSaJgifcLfce t>^Hk»-»i» ±!E<0J:M:, LTGa1-Ura-Leutgj&-e 
tL7trf^M^tb^^«™i82-HIKl<7)®M^vS^100^ lfofri L 30^^271^ HQ 
ifJg«L^:o ig*3£> 7^f^D7V- h ') -^--^#7^600 nm^iR^jg £ifll|5g Lfc 0 
^3H-fb^(D-(7)T^$tl*'fb^ (-fb^ (1) - (7) ) co^t, 

W-ffi^>ttl^gSS^>W#<?5^WR{i, frSE<b-&J&*JS* t 0 ppm<7)^§£-H£;tj-;g>600 nmc7)l&5£ 

mziootLx, nnrnz'Sfrm-emLtzo ™82-HiKi<7>&mmn^£z>£.i?<?>mm& 

tt, AH22-HIKl^>#^^Mi;J:-S,^W^>ga#Jt«J: < , "rM182-HIKl(iAH22-HIKli: k 
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[0 0 6 8 ] 
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[0 0 6 9 ] 

vyv^mmm&frh-&wwk&mLtz 0 ^tFmhn-^)§jt (pda*^, 

BtK§^) ±-e£WS tl*:*^ V -^i^&^il (Fusarium oxysporLin) RJNlftc^M 
#L/c 0 RNeasy Plant Mini Kit (QIACEN) £ffl^T, ^ifcfll 1 jfcfc^ftKfto 
[ 0 0 7 0 ] 

(2) 3A^tt^*«S^RNAwH3R 
3A^tt^^®^f>^RNA*^L^ 0 ^fff^^hn-xi^i (PDAtgifc, B 
7KM) ±-C4t?ilfc3A^|fi«^i (Mycospharella tritici) St-^fewflfe^* 

„ 100ml<7)PD broth (DIFCO) KflUx., 500ml -gH^ 7 9 7> =7 *ffl«/»T20 1 C, ISOrpm, 40 H 

^■CJUiSiffl^T*^ L7t 0 RNeasy Plant Mini Kit (QIAGEN) £fflv>T> 1 fcfE 

[0 0 7.1 ] 

(3) >f ^«tfi«*^So^RNAoil« 

-f ^«ttt*J*^ffi^e>^RNASr*SILfco >Kf hf+xhn-^^Ji! (PDAi§ifc, B* 
$511) ±.~?£.*g2tlt:'( *%Cttm&*kW (Thanatephorus cucuneris) Rs-18ft<r>M& £ > 
100ml c7)PD broth (DIFGO) Hjflx.. 5O0ml^:=^ y 7 * n £ffl ^T25'C-C4B 

SMiR^XtiLft Ltio RNeasy Plant Mini Kit (QIAGEN) 1 (lfgft$ 

[0 0 7 2 ] 

(4) r v pfiySfclfcgo^RNAoSIfS 

20g / 1L) ±V£.H 2 tltz h&ffi&tiiW (Phytophthora infestans) Pi-5^<7) 
l&^f*, 20m\<D9^^m^m (7^60g. ygf 15g / 1L) Hfllx., 300m1^H^ 7 
9*a*ffl^T20t; % lSOrpm, 5 B M^* Lfco ^!i!^2Cml*&4> LT±fS*Bfc§ , £M 
*20Qngcr)®#$rai^t-SL, fftteg^ + ^ILIfcSrJB^TflfcftLfco RNeasy Plant Mini K 
it (QIAGEN) Srffl^T, £%0O 1 KSB&S *Lfc^Tj*Ut£o T, 8lt»$*Lfc**»#*>t>RN 
A£i£8tL£o 
[0 0 7 3 ] 

(5 ) PCRtl J: ^^J±^$t4^^^->'> + ^--ifitf£^-»f)t<OJ«itJl 
*ife«nJ7 ^Ii^?*t7t-r T>^4>*>9w*Jbt®cD^rRNA, *JS^J 1 0 (1) T~8I§£? ftfc** 
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w v^&8m*&M<o&m^ xitmmmio (2) x-m^^ufz^^^m^m^m 

(7>£RIW, Mi&ffl 1 0 (3) -emztLtzJ *&tt*»*#cffitf>£RN^ 1 0 (4) T* 

ifi?iijt h*7 h^^ffico^-RNAS-ffl^T, MMSte fc**s; -efcfiH 1 

$a*iJ Iw % &*<7)-£RNA£^M t LTcDNA^ThenroScript RT-PCR System (Invitrogen) £ 
ffl^T-^fifcLfco ^IK^y Mc^#£ ft£50lrM Okigo(cfD 2 o 1.0^ l&tflOmM cNTP Mix 2 
.0^1(1, #*<7)-£RNA 4.0^1^ CWfifl^ 5.0^ 1t5>'^ ? ft U £tt0O 

1 K3E*3ftfc:&&fc|£oTcDNA££-BfcLfco 



[ 0 0 7 4 ] 
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[ 0 0 7 5 ] 

PCRRj&ldU KOD-Plus- (T0Y0B0) £ffl<,>T> Mtf2^|SfiL/:f , 94tJ-Cl^J»W^cv> 
-C55t;T?30^MS ^^68"C-Cl^Hc7?^fi*l^--< * >V £ LT, C ft£35->f^ ^ ;bjfe£ ^gi- 
3-1 6 ilS^KIi, 68-CT-cr,^fi^3^ra t Lfc e ft. PCRRj&jft (25^1) 
fi, ±|BcDNA£0.5^ "I, lOx buffer £2.5^ "I, 8n*1 dNTPs^.S^ "I, 25rrM MgS04£ 1.0^ 1 
, 10^M d-'J d-^^ l^jj-^- K^7>f v-Sr^S-O.S^l, Mffi^7K£17^"l, K0D-P"lus-£0. 

-f^v^*,^^l<7)cDNA$ri|Mi: L, 2, 3> 4, 5, 6£ffl^4i: 

^fflij 3 ft i-z ± § $ dna<7> $ fls^'lil? 3 ft tz o * * V y v ^ fflm&tfiW<v cDNA^r »M «t 
L> ^7^7-M2, 3, 7, 8, 9. 10, 11, 12 £ ffl V> & t ^-«IJ $ ft tz~X % Z <D 
DNA^ltmi^il^^ft^o 3A^Htt**«iiocO^*||St U 7°9-f-7-»3, 5> 
6, 13, 14, 15> 1 6 *m^Z> t^mZ*ltz-k* $ODNA6Oiii|ii7i 5 il0$ft7t:o 
^«ttt**ttliOcDNASr«»S!t L, ^7>fv-#2, 3, 5, 6 t ^fflij? ft/c^; 
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> 6 *fflv>4 t^mstittz zvnNAvigimfrMmznfzo 

[ 0 0 7 6 ] 

(1) *^ V> V^SW**ttHRa0S-3aJ|e-?|Bf>4-O»#f 
*ltBF!)10 (5) TJfUBSftfc, W> v ?£?W*iMfcH!<acDNA£#jBfc:/9>f v-fr 
9 £ffl^Tfro£PCR&&?{££, QIAquick PCR Purification Kit (QIAGEN) &fflv»Ti£tt 

*ftft**lfcDNAfc»U Ex Taq (TaKaRa) £ffl<,>T3'A# jDfcfro £<> 3 'Afchtjp CD 
RJ&ifc (20^1) (i, #|»i$*LfcPCRRsB?a[*15.3^1 % lOx buffer £ 2. 0^ 1 % lOmM dNTTPs 

O 

CIO «fc o U LT3'Aft^p? ftfcD N A t , pCR2.1-TOP0;7 n - - > >fs<9 9 - (Invitrogen 

) t £ > n - > ? - ^ ^ 3 titzm&mmmK'&.<D x ? ^ y- a > l tz 

ft, ^3i®3M109 (TaKaRa) KiALfc, $ f, ttfc:fc»3iBfi*£&to&>& QIAprep Spin Mi- 
ni prep Kit (QIAGEN) ^fflV^T'T'^^^ KDNA£*j|$S L tz 0 mhtltz^yAZ KDNA*»M 
tU v-fc LTBH5 r U#-^-2 8, 2 9, 4 5 - 4 8 T*^$ fl&l&Mmmwi-filfr 

frhtnZ>* 'J 3*55 >r P-:*^- FS-ffl^T, BigDye Terminator v3.0 Cycle Sequencing Read 
y Reaction Kit (AppliedBiosystems) frffi^TMS^* y h *LfcflJtflklftW#H|£ 
cTy-^x>^^ T v> ( DNA v — .z. > +r — (^7^3100, Applied Biosys terns) 
Xffi$fLfz 0 y-^i>7£$(i, 96*C-Tl(^M-^i/>-C50'C-e5^ra? fb(c60 t C-C2#fW<7) 

#f"4 2 Ttf? ft* *fc£E3flJ 6 6 3 - 3 5 3 4 TtfS ft**£&B£?nj75 s ^;Mx£> 
tltz 0 
[ 0 0 7 7 ] 

( 2 ) * ? V > V <7f>MjMj(f FdOS-l&fc^gOfPMJf 
SMART RACE cDNA Amplification Kit (CLONTECH) £ffl^T^f£* ? h 3 *l JR» 

-T^DNAiO^ n - - > ^£fr-3 fc„ ^-fcASKIdU *jfc0!Jl 0 (1) -?SHSSftfc£RNA£3 
//-I (230ng) tc, tirfE* ? h ^# 3 tl/'CDS-primer^l.O^ 1, SMART IIA 01 igo£ 1.0^ 

Wt&LXKfcm*mmL, 7ovx2frmus.Ltz&, *±T2^im«aLfc 0 s^sisja 

fltflE^ y r t'^ttSftVcSx First-Strand buffer$r2 ;W 1 % 20nW DTT£1^ 1, lOmM dNT 
P Mix^rl^ l&^PcwerScript Reverse Transcriptase^ lft "ijjp/LTifl^U 42 < C-C1-5B# 
Mt£L)to tfif<7)EES{:> mTie^-y Mij&ttS ti£Tricine-EDTA buffer*- 100^ 1 
milLtzfe, 72VX7^mUM.L, 5' RACE ready cDNA£fii? Ltz 0 Z<DS' RACE ready c 
DNA£Ml*LT, 5'ffi±^^j«i|i§-r^PCR$-tfo7 v v:o PCRRStli, 5' RACE ready cDN 
A %2.5 M "III, strie^ y h KJSftSftfclOx Advantage 2 buffer£5.0^ 1, IOitM dNTP Mi 
x£1.0,u1, 50x Advantage 2 Polymerase Mix£1.0^/ 1 L, ~?*7 4~?~h LTJtfrfS 

K8S# S ft£10x Universal Primer A Mix^-5.0^ 1 1 , E?j|#-§- 4 3 Xyjk £ tt-5> 

T^:*^50^ It Lrtio i^ElE**, 94 < C-e5^M^t>T72 , Ce2^W(7)^^l'9--f ^ ;v 
<t tT^tL^rS^-^ ^ ;P^t9iiL, ? <^)H94 , CT"5|^^^:v^T-70 , C-rlO#K^>/ 1 -e72 , C-C2 
^ra^^S^l^-^ * LT: ^ JUi^ilU ? A,^94 c CT-5^K^v^-C68 , C 

-eiO#M^v>-C72'C-C2^H<7>^ja^l-»f^ ^ jufc LT>lti^25+r^ ^ ;w^l?^L7im, 72 
■C-e755>H^iS.L7t 0 ^^PCRRCTt, pCR2.1-T0P0i7 D^n>^^i7 ^- (Invitrogen 

, i*L*^»®JM109 (TaKaRa) Lfc 0 # ^^^^aSffiBM^^T)^ QIAprep Spi 

n Mini prep Kit (QIAGEN) ^m^X^y^^ KDNASrffijR 1 7lr c # *t7t: ^"9 ^ 5 KDNA£ 
iStU E?IJft2 9, 4 9, 5 4 T^?tL^^@2yij7)^^*yv^-7-^fflv^-C, 
*Jfii«l 1(1) KIB«*nfc*ttfct£oT*UfeE9iJ*»MftLfc 0 Se^iJ##4 



C36) 



JP 2005-87182 A 2005.4.7 



2"C7F3*i*&£BB?!l<atta£#-^-l ~ 6 6 2 t^k 3 iii>^^^ni} % U^h *lfz 0 
Sfcfc, ae^iJ#-^4 2 2 tl 3 5 3 4 <£ ^'fflT'ttCftgt^ 
DNAc^^n-- >V£lT?tz 0 |L#EftKii> ^^^iJi 0(1) -efit^ft^RNA^l ( 
230ng) \z s ffiU* y h Kmtt $ ti^CDS^primer^l.O^ 1, a$®3|^7k£l.CV U 7 
Or-e2^M^iat7tffe, *±T'2^ffi^^L^o ^£J&$t£ffl^T, 5' RACE ready cDNA 
LT3' RACE ready d3NA£SIS& Lfco :©3' RACE ready cDNA£ K L "C 
, S'WTaeKSrWl-raPCR^ofco FCRKlSifcJi, 5' RACE ready cDNA £2.5,, "It:., 
fltrlS^r 7 h U«ltt3 flfclQx Advantage 2 buffer?- 5.0^ 1, lOmM dNTP Mix^l.O^ 1, 50x 
Advantage 2 Polymerase 1£*g^U 7 1 'y 4 ' ■? - t LTffiie^^ M:i#? 

10x Universal Primer A Mix£ 5.0^ 1 1 „ B29!l#-t 4 2 $ %£S?lj^ f, & 
*<J =f*^ U*?- KW3O A iM»«[*1.0 Al l«JpL, MM^TR^fflv^T^ri^SO^ It Lfc 
o iORSSfK^N 94t:^5^M^v^'72 , C7?255-W^^S$'l- , 7-'l' ^ ^Vi: ^ 
^*)IL, $ ^^94rT5#H^v^T70r^lO#M^V>T»72 < CT-2^M(7)^^^l^^ ? 

2frffl«?«fi£H?->f * LT£*t£25^W * iHiiJagLfeflt, 72"CT-7^W^ Lfco 
i£PCRK)£-/i£ £ % pCR2.1-T0P0^ n - — > ^ ^ 9 - (Invitrogen) t * * - HfflStf 

«lti:|oT5^- v a > L?t:m> *B§i:JM109 (TaKaRa) KagA Lfc 0 
ftr^MMIs&te^QIAprep Spin Miniprep Kit (QIAGEN) FDNA 
SrfflftLTto #f>*tJt^7^5 KDNA*»a!t L, EyiJ#-^ 2 9 , 5 0 , 5 4 T^?iti 
HE^f>i*y7^7-*fflv^, *JS«l 1(1) MfB«Lfc;fr8c£0£oT:!&£BB 

5B*»*fL/ce -e^*, mm^4 2-?^2tizm.&mmv>&&&-%3 5 35-388 

o 4 2 *l*&&Ey!Hi 3 8 8 2 (i&lhn K^*^tr) t>£> £ <9 , 1 2 

9 3 7^i«s (ss?ij#-^4 i) K-r*«atEyoT*ofco E3m#-»4 i-c^s 

*L4T5 y «E?!|*%-r4 56iJ^^**i, 141818Dai; fr#3 *tfc<, 
[0 0 7 8 ] 

(3) *-7 ^> V^S»W!*«SFB0S-3^Jj|jte^©J|U!ft 
^ififfill 1 (2) -rmMZtlfcy RACE ready cDNASr^lc, * U > v ^ mmm&VtW 

<7>Foos-ijff5^-$rPCR-ejtips tfco se^JW-f- 52^? Hfcffi&ffiEij^fc * * 

fc LTPCRRjCSr^f ^ it ») % E5U#-^4 2 § ft* taSSS^J £^1"* DNA£i#ipI L 
fc 0 PCRRjSJi. KOD-Plus- (TOYOBO) £fflV>T, 94"C-e2^K«® Lfclfc. 94*CT15#K 
^-C55T:-C30#ra? <Mc68*C-e6fr|ig<7>{fcS£l-i7--f Lt, itL^35-»t^ * )vm*) 

aii-J9te*#T-etTofco PCRRt&fS (50^1) (i, 5' RACE ready cDNA£ 2.5^ 1, 

lOx buff er£ 5.0^ "I, 2nM dNTPs£ 5.0^ 1, 25^1^)504^2.0^1, 10 M M # V a' z ? 
•f- Y-fH "7- ^#1.0^ 1, «if3ffea7K*32.5^1, m^KOD-Plus-^l.O^ l^j^ljn-r^ CI 

, xfy^ynv^ KAfetiifcUit), lt4kbcoFbOS-litf5^-^lti|ig?tl7l:i t *• 
[0 0 7 9 ] 

ft^JO H , * ^ > v •> ^^^W^^ffi<7) FoOS-lite^-^ pCR2.1-TOP0^ a - > ? 9 - 

(Invitrogen) -f 9 v — — > \_,£z<> -0kW) 11 ( 3 ) T'ilS 5 *L fc^ 4 kbco FoOS-1 
jtfe-T-Sr^tfSJSjft*, QIAquick PCR Purification Kit (QIAGEN) $-ffl^TS|+7 h 

Jft^iJ 1 1 (1) Hieic?tL7t^^(C^o-C3'Aftl)P^ff o£ 0 3'A#iJD?*t^FoOS-lite-? 

pCR2-l-TOPO^ n - - y ffs<? 9 - (Invitrogen) £f&? u — — > j? — 

^^S#? XltzWtBiMM^'&'oXyJ f-=s a yfh Z. t K <t 19 , KpCRFoOSl?- 
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TflWfLfco 7?-f -V- t LT, EJHtf 2 9, 4 3 -51, 5 4 £55*3 *l 

IS^IJ «b *l , -fvT,^ K pCRFoOSl^ToOS-ljtfc^ £ £ jWfciSL 3 *l £ <> 
i <7) i -5 K ia& 2ilti-?yA< F pCRFoOSlH # i tl& FoOS-ljtfe^- * 8£©-*S§® >' 
h/u^c* ?-p415ADHK* n-^>^LM^77^ K*«*Lfco 7:7*^ KpCRFoOSl 
£ffiM^SDeI£rj?PstlT^bL> — ^ - p415ADH^j$lJ|Jg^^SpeI^U f P 

Spel&tfPstl-eM'fb 3 *l£ Fo0S-lite^if>tMJ/(cMRg^^SpeIS.O f PstI-r-M'ft:? tltz v 
^ Ml^^-p415ADH£-£j*3£BL. QIAquick Gel Extraction Kit (QIACEN) £ffli^Ti£ 

tL^-7^^TJi/H^oTlrlE^^J: *K fWIM^SpeI&t^PstI-c#Hb£ ti7tFoOS-ljt 
{5T-»f>T-^O f ^$IJ|51^^SpeISO t PstI-eM<b3*l7t-> v h * - *@JE Lfc„ Ligati- 

on Kit Ver.2 (TaKaRa) £ffl^T, i£f£* y > HflH* S tltz v-a T T, v -v h 

^ ? -<7)^;u^ n-^> ^^^<7) Spelt PstI^<7)W^Fo0S-l^fE^-$-}fA-r^ £. t 
KpADHFoOSl^^^L^o ®b*ifz%m77X3. KoJfilfcEBNi* 
*Wll (1) ^se«$*LJt^fe^ttoT»*fLfco ee?y#^-4 3~ 

5 3 3 *i**6&EyU 'J * KSrfflufc. *<DmM. %ipm j ^4 2 

fcjjs $ *lfc*fc£E2nj* s |» h *l, 5 KpAmFo0Sl^o0S-iafc^£{£:t1-& £ t 

m*m%;-r& z t *mm u mm&&ia#m&fiH22%i (ah22-foosd ttC]u-L&mxt*j& 

i^BSfelfeai^»«TM182i» (m82-FoOSl) (±Ca1-Ura-Leu^5c^^T'ii^ 
L7t 0 ^fb*l;tTW182-FoOSlHot / >T{i, G1u-Ura-Leut^^H^j| LT 4ff & d 1 7& ? 5g 

[0 0 8 0] 

3 (BWfe^m^^STM182-FoOSl<7)fjt;^Mtt^M^^'r4i*lt) 
^ife^!) 1 2 Tfl5«3 tL^ff^Wfe^fcB^^«AH22-Fo0Sl^G1u-Leu^^4 3 30 < CT-18^Klgt 

KSAH22-Ft30SlO^|Effi^^7!,sG1u^eult%-r50f*{c#f?3 tt^l^rS^i . AH22^G 
lt^5£(l)~C3)K;^3*t& 3 9ffi^{b#«f Ht#tt (1) - (3) ) j&*#*600 ppmee» 
tlS2ii<7)M (-fb^fe (4) (5) ) ^2000 ppiK7)«jgKfc;£> J: n ->*^f;v^ 

(6) RZf (7) ) rt s 20 ppm<aiftj££ fc* J: r/'^f )^)V7-t ^ y KCDMS0) 

K.mm$tijzm%L*m&L* m^t^omomfdtnmt LTDMsot*«^*i-en#5t»-i. 

il^^*100^1-fo^viL30 < C-e24.5^M#m^*L7t:o Jg*&, 7^^D7"W MJ - 
^-T^eo600 nnK7)PR^^il!l5eL7t:o 

mm-, £HtMl 2^^?n^SSl5mm^^©™i82-FoOSl$-G1iMJra-Leu^^4'30 , C 

Wl£^ai^^«™i82-FoOSl^G1u-<Jra-Leu^f^-C50t*^#3K ? *Lfcffi«-«fR , itflB t 
-fk^(D-(3)H^$*L4 3S«^fb#% «b^t) (1) - (3 ) ) ^#^600 ppmcoS 
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tLZ 2mm<nit&V0 (4) Xtf (5) ) #2000 ppnWDfcgfcfc* J: -9 

^ Hfrg-fc (6) (7) ) #20 ppm^jij^n^^, J: 9 -^f K(DMSO) 

t*»S*Lfc#**P*L, ^^k^^DMSa^tMBSt LTDMSOt^*l-r*L#^H2. 

Ura-Leu^^-C^H?pi^^ 4 v L7 v J^M^m^®«TM182-FbOSl<7)ffiM^^ i S-100^ lfo^ft 
^5 (C^^Cl)~(7)-e^?ti*^fe (<b#» (1) - (7) ) Co^t, :g.^fti£& 

MlS2-RjOSl<^#«JK^gt J:£^^E*g||i % B®fe^ai^^eAH22-FbOSl<^#%S^ 
SCiittOlHfSJ: < , f^^te^m^^«™L82-Fo0Sm^g$S^£H^^«AH2 

2-FoOSlt ifctJ! LT^fif&1£&gfc#i-*&£14#J8 Sft L£»fJ$g&*fflfl&-C& & d <t 



[0 0 8 1 ] 









AH22 


AH22-FoOSl 


TM182-FoOSl 




Glu medium 


Glu-Leu 
medium 


Gal-Ura-Leu 
medium 


Glu-Ura-Leu 
medium 


{k^C(l) (6ppra) 


8 8 


8 1 


1 1 6 


2 6 


ft ^.(2) (6ppm) 


9 1 


9 1 


8 7 


5 5 


ffr^itU) (6ppra) 


8 7 


8 6 


9 9 


2 2 


ft^5t(4) (20ppm) 


9 6 


9 0 


10 4 


2 0 


ft^(5) (20ppra) 


8 0 


7 1 


8 0 


5 7 


ft^(6) (0.2ppm) 


9 2 


6 9 


9 9 


7 


ft^it(7) (0.2ppra) 


9 1 


8 8 


8 9 


2 1 



[0 0 8 2] 

* -r - ^ sws-mmj-v&m) 
( 1 ) a a stos-ijte^Wf Xv>ffiffi 

*jfc#)l_0 (4) T^flS? 3A4 r HH*^*^S<7>cDNAS-S|fM^7*7-r 1 6 £ 

ffli/^T^TortPCRES^yS^. QIAquick PCR Purifi cation Kit (QIAGBI) 

1(1) fcfE«S tL/c^SH^oT3'Afftjn^^fo7t: 0 3'Aft #[} ? ftfc D N 
At, pCR2.1-T0P0^ n-^-y^-N:^ ^ - (Invitrogen) <t£ N n - — > rT^^ ^ 

*Lfe $Mt fl£ o T 7 4 r - */ a > L tzfe , £ ft * *B§® JM109 (TaKaRa 
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# h tt7t^fltSf0®^#^ h , Ex Taq HS (TaKaRa) ^^/;nn;- PCRK J: o TDNA 
fflfttmaLtZo PCRKl&m (15^1) Ji, lOx buffer*- 1.5^ 1, 10nM dNTPs£2.25^ 1, E 
x Taq HS£ 0.15^ 1, E^lJ#-f-6 6 $ tl&ig^iB^lJ £ & * 'J =f* * ^ K^IO 

//Mvt-^i:ee5Tj#-^6 7T^$tt-i>t£*ee?[i75^^s^ >; =r* ^ v*?- k^io^m-^^ 

0.4^ T & rj^f^^fcio. 3^ 1 u £ *ii:^m^SeM3 n ~-<7)-£P£ 
Mz-Xm$Lltzo :<7)EIS$^, 97 < CT-2#Mi£iSL*;f£> 97^ T~15#fifl.^T"55t:T~15 

Ttro^o ^Sfi^PCRMfivj^*-. QIAquick PCR purification Kit (QIAGEN) &m^X?0i 

tL> -f-7 4~*- t UTEyd*-* 2 9 , 5 4 -C^$*t&*&&Sc?!|;^ >J =fjc ^ 

*-K*ffl^T, 1 1(1) KffittSftfc^&Kft^T&SE^JfcfStfrLfco ^<7>*£ 

mmttS 6 T^3*l*:££E?!l 2 2 4 1~ 3 6 0 3T*?H6«SE?!I 

[0 0 8 3 ] 

( 2 ) 3 a ^utt^ftgstos-iae^fiojstff 

SMART RACE cDNA Amplification Kit ( CLONTECH) tm^X^m*? r H ifi# ? *l flJlft 
K9§»K$£oTEHI##5 6^?*LftJ!ttl6E9!lOJfi3£#-^2 2 4 1 «fc »> 5'fll±aEi*£# 
ft1-SDNA<?)^ n-^>^$rtro^ 0 *M l o (2) -epISastifc^RNA*' 

3^1 (230ng) fc, ifrlE^r y S tL^CDS-primer^l.O^ \ SMART IIA 01 igo£ 1.0 

//IS^LTOMiSSL, 70r-C253-WJ«i&Lfc&, *_h-e2fl-IW«i&Lfco 
i$K> mTl£^ -7 Mwj&ttS *lfc5x First-Strand bufferfc-2^ 1, 20itM DTT^l^l, lQrW d 
NTP Mix£ 1^ IS. t/PowerScript Reverse Transcriptase* 1^ l#Dx. "C*{i# L , 42*C "Cl. 5 
^HffifiLAo &M.1&<DKJ&i0LK, Ml ^# S ft £Tricine-e)TA buffer* 1C©^ 

mMLtzfe, 72r-C7#MflM&U 5' RACE ready cDNA* jp§!l Ltz 0 £c7)5' RACE ready 
cDNAfcfcgfcLT, KOD-plus- (TOYOBO) & m^X5'm±m&**£1fe-f & PCRfcfi^ rf; 0 PC 
RRSBffcli, 5' RACE ready cDNA* 2 . 5^ 1 , lOx buffer * 5. 0^ 1, 2nM dNTPs* 5.0^ 1. 25 
rrM MgS04* 2.0^ 1£ ^KOD-Plus-* 1.0^1 *i£^U :/?>f v- £ LTmrfB* ? FCi# 
$ tl tz lOx Universal Primer A Mix* 5 .0^ 1 1 , mm 4 3 $ ft 2> @2?iJ ri> t> 
>J zfx ? V**f- K^lO^M-^^l.O^lt *?£jjnL. Xg|« **M^T:£**- 50 ^ 1 
:^>SC5S!:, 94TI T25iHig U ? <b^94 , CT-l5#W^:^-e68 , C-e5^Wco 

&.fiL&W->( 9 tot LTi*LSr35-^>f ^ jKfttjjgL/tio »PCRRjS?ft£ QIAquick PCR Purif 
ication Kit (QIAGEN) *ffl<,>T^f£*y h ti^TOg£^#lC^oT*ftS5 L*:f£ 

*Jt«LS6*lfcDNAfc#LT£tt« 1 1 (1) KfE^S ftfc^&Kfto X 3'A#Jp^ 
frofco 3'A# }jn£ft£D N A t > pCR2.1-T0P0^ n - ^ ? - (Invitrogen) £; * 

*S^*n-;=.>^* ?-K^tt3ft£iPtt&tfclE#Kt£oT7>f a >Ltt£, Cltl 

^^fli®3M109 (TaKaRa) i:«AL/; 0 » ^> *Lfc^»ffi^K|g»fr^f>QIAprep Spin Mini 
prep Kit (QIAGEN) $r ffl ^ T 7 s 5 X 5 KDNA£*|££ L T^o KDNAfcMfc 
L, Se?Ul : ^2 9 s 5 4 , 5 9 - 6 1 X*tj<Z tl2>j&&mi}frb% Z>?7 J %m^X , 

mmmi i (i) Ktmziuz*mKVt-oxmmmi)*mffiLtz 0 %v>m^ mm^-s 
6X7fi2ti&i&&mm<Di&&m-t§r 1 - 2 2 4 o-c^^tL^^gg^j^if^^tL^o 

$ K^!J#-^5 6 •C^?*L-fetfe^EyiJ^ife^#-^3 6 0 3 «fc 0 3*fl|T3iEi«^# J£-J"* 

DNA^^n- - >^Srfrofc 0 ^-»69t»i, 1 0(2) -eit$ tL7t^:RNAS: 3^ 1 ( 

230ng) (c, ffim* v h (-^#3 jLTtrCDS-primer^l.O^ lS.C/ f M||^@7KS , l-0^ lig-^-L 
, 70r-C2^M«aL3t», *±T2^H«£t7t 0 S*SJ6«E*fflV»T, 5' RACE ready 
cDNAp^t I^«t3 LT3' RACE ready cDNA^pSa L 7i 0 i<^3* RACE ready cDNAfc^HK 
LT, 3'fl(T3E«*ii«-r*PCR*ffo3to PCRRtSjKli. 5' RACE ready cDNA £2.5^,1 
afrie^r y Mi^#?tL7tl0x Advantage 2 buffer£5.0^ 1 N lOnM dNTP Mix$rl.0^ 1 
, 50x Advantage 2 Polymerase Mix^-1.0^ l$r?l# L , LTmrlB^^ Mc^ 

ft $ fltz 10x Universal Primer A Mix£ 5.0^ 1 1 , S2?iJ#^ 5 8 Xt^ $ 4i£ttiKE^I^ ^> 
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ftfiLfco ^gCPCRRjBjSt, pCR2.1-T0P0^ n-~> 9- (Invitrogen) t*^Wi 

Bt®3M109 (TaKaRa) C*ALfc. ^ <b *tfe^C»SSHfejft#^t>QIAprep Spin Miniprep 
Kit (QIAGEN) KDNASrffgJ Lfco *t * 5 KDNA£^S! t L , 

E?!j#-t29, 5 4-C*?*l4ttSEW^ii:4r7'fv-*ffli/>T % $ft« 1 1 (1) 

E?!)?>£&#-5§- 3 604-3924 T^? *L&JS^E?lj5&*§£*fl5l^ *ifc 0 
ffWrLfc£TO«E^*ilfi**fc*i*, E2?H##5 6-C^3*i*J£&EF!l3&«#t>nfc 
o E?iJ#-^5 6-C^?*LA«|&E90ti 3 9 2 4iS^ (»Jh3 K^**tr) 13 
0 (E^iJ^-^5 5) *a- Ki-aaUtEyCCifeofco E9!l#-^ 5 5t^$ 

*1&T^ y SeE^J*=t-r&S6®O^S(i, 1432760a tit ITS fltzo 
[0 0 8 4 ] 

( 3 ) 3 A ^tt^^^MStDS-l^SjffE^^J^Ji 

14 ( 2 ) "CH* ? Htz 5' RACE ready cDNA£»S! |: t ^te^&tKffl <7)StOS 

, £jfcffll 1 1 (3) Kffi«cL^^ife^%oTPCRRB&«:fT^ - t K. X *) , E?iJ#-^5 6-<? 

PCRgJfcJi, KOD-Plus- (T0Y0B0) £ffl«/>T, 94*C -C2frfl0{£jg. L 94*01? 15#K3fcv> 

-?55V?30®ffl2 hK6BV-?6frMV>UM.*Hr-( 7 )l< k LT, £ *L £ 35-tj- 7 ^^i" 
Ifte^fetrT-Cfrofco &*5, PCRRj&yflE (50^1) fi, 5' RACE ready cDNA£ 2. 5^ "I, lOx 
buffer^5. 0 M 1, 2rtM cNTPs^.O^ "U 25n*1 MgS04£ 2 . 0^ "I , 10^ M jj- 'J zf 7 7 V* *f- K 
^7^7-^1.0^1, fcfclf&eTlC* 32.5^1, S^KOD-Plus-^l.O^lS-^ijD-r^dtH 

RJES PCR^ & — £B * 1% T ** n - Y )l> m fc. T L , xfy^Arn?^ 
KifefeT * £ i J: «3 #j4kb<7)StOS-l3tte^sjf $1 $ tLfc i £ *«tK t fee 
[0 0 8 5 ] 

ftfti:, ^ A^ftvw^®St0S-ljtf5^-^pCR2.1-T0P0^ n- - vy**.* (Invitro 
gen) fc-frT** n y L£o 'HtfeM 1 4 (3) itTtrStOS-ljte^*^ RtB 

QIAquick PCR Purification Kit (QIAGEN) SrflfnTMSifc*- y r fcl i8§tt $ tl ti — 
T )W:ftoTiS L T^o ffiM L# h tltcft} 4 kfcx7)D N A Mfcl" LT, WJl 1 (1) 
EWS^fc^ftUltoTB'Afj-JnifTofc. 3'A#ijn$tL3tDNA £ , pCR2.1-T0PO^ n - 
^>^-^<^^_ (invitrogen) t n - ^ > ^ - 3 titzW&mM^ 

KftoT7>f^-->3'/t4Ifci:J:i5, 7"vX5 K pCRStOSl^ ff ^ L /c 0 #^tL7t:7'9 
K©a*E9!lrt, ^mmi 1(1) {cf£«?tL7t:^&lc^oT^Jf L/co 7*7^- 
tU, S?!IS^2 9 , 5 4 , 5 8 - 6 3 K?F £ *L£*£S E?HJ -f tlrf^tj * 'J =f 
*9 V*+ K*ffl^fc 0 -e^*, E9!l#-^5 6 ^SitfcaUtE^Jj&'ftfeit, 
KpCRStOSl^StOS-litfe^^^-tf i t *<ttS ? tl/Co 

iWiii: ^ *L /«: ^ 5 7s 5 FpCR StOSlH ^ifti StOS-l^t £ ^«-^HS® <7> v * 
j, ^-p415ADHH^ D-^>^t4; t t)%m.7°77^ K«rfl|*Lfc 0 7"7X 

5 KpCRStOSlSr$IJRg^^SpeISa f HindIII-e^'fbL, h ^ - p415ADH<bf)J 

3H Spel^ O 5 ' Hi ndlll-e *8 -ft L „ c\tlh*%tl*:tl0.&%T1fxi- 77 ^ft-c t> 
Ml L T^m, ftORl»*SpeIS OTindlll-em'fb S tL^StOS-lita^Wf^M^H^JIS^^Spel 
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£CWindIirc?}Ht3ftfcv- j r r 9 - p415ADH£-g-fr V >W§B#£-SI *) & U CLftS-QI 

Aquick Gel Extraction Kit (QIAGEN) £fflV>T^fg* y r l-t&it S a 7 

oTHtrie^^«J: »K MIS»*SpeIS^HindIII^m^Sn^Sl^lit^»f>^Mcr^fWIS 
^SpeIS.O ? HindIII-eM'fk?tL7t->^ r ^- £1IJ|2 Ltz 0 Ligation Kit Ver.2 (T 

aKaRa) £ffi^T, y h KiifcM Z Htz~? - ^.T ^KQt-oX , h Jl" , <9 9 

)V?-?u-zl> y*V,fe<DSpeIb Hindlllt <^>HJ t StOS-l»fK^*if rtCJ:^ ft 

I^7X? KpADHStOSl*«3|Lfco ft*: Hit 7 KO*aatE^B (Jt^Etftffg 1 1 f 

1) KmmZtltt&Kfe-oXffitir LtZo ^7>f7-tLT, BE^J#-f-5 8 - 6 5 fcjjiS 
tLSj£lE?!l<7)^f ftjftv^fcflr*:* 'J =fji * V&m^tio %<r>m$k, EmW^ 5 6 

£^3*irt:ift£Ey!j3&M#&*U M^5^5 KpADHFoOSl^StOS-ljte+-^^^r-rs|&m 

m9L$tltz&m7?X$ FpADH St0SlSr^Jfcfni2|B«0^^oT, m^§AH22£fc5. 

cnMi82^nitfe^AL7to f§f>*i*#K*E&to^»tf-cii, D^i/>^tsw 

i t*#flffl U ^ft*£»m^»«AH22^ (AH22- StOSl) {±G1u-Lei^^J*^-e^ 
tliU 3^fi|glftffiir»«™i82ft (TML82- StOSl) }iGa1-Ura-Leu^^^T-«^ L ^ 0 {§ 
k*lfc"IM182- StOSlKo^T, Glu-Ura-LeidgifcKfSfl LT fc&W"*-* - 1 tWSI® $ fife 

o 

[0 0 8 6 ] 

l 6 (ftm*c&m^8£S"rMi82- stosi^a;WfStt*ftiE*14KK) 

^ififlll 5 X-ftmZ flti : BW&&m&mnfiH22- StOSlfcGlu^euJgj&^OtJ-ClS^ligMi: 
-)if^L£ 0 *tlt Lt, AH22#c£|W|*£K, Gl utg^fe^ 30^^181^ MM i ^^*L^ 0 ^ 

gf^AH22- SttSl^Glu-LeultAll-e50fgtl^rfi$*l7t:MiS^t % AH22#c7D>*G"lutg;i&-C50f£ 

ik&&co~C3)te7*ztii> 3nmv>{k*m ut^m o) ~ (3) > a«#*6 nmoaap 

J: $ v^-f-^X^? *4rV K(DMSO)fci§fl¥3*lfcigi0u ib^(4)^^C5)^^ $ tl 
4 2S«^» (ib^ (4) Stf (5) ) * s #^2000 ppmOfcJgK&a «fc 9 S J***> 
7>Jl>y**is K(DMS0)H»»**Lfc»7ft, &t>\ lb^(6)&0~(7)K7j^*l& 
&® {it&W (6 ) (7) ) **#>*-20 ppiwatKmara J: -9 K 

CDMSO) V# P £ *L 7^-/££ H SI U ^^ib^^DMS0v§^t fl-BS t LTDMSOi^-etL-rtL^. 

«rl0O A l-f o5^ttL3(rc-C28BSPM#1B*&*Lfc<, *>?l*fcUH % ±IB*> J: 7 fc#«|MRS 
ft£ttBB^AH22ftO^^£100^ 1-f ofl-ft L30«C-e24.5^W#a^ L ?to J£^f£ 

mm-. *ifc^J2-e^S$ tL/cBSfe^m^^«TM182- Sirai£G1u^ra-Leutgj{ijc|n30 , C 

Wfe^iiS^SSTM182- StOSl7i^Glu-Ura-LeuJ$^T'50^(c^5K ? it fc® J&fliljS t > £ 
LTCal-Ura-Leu^^-e50fgl'#^? tifc^JRiSjfc* *P« Lfc 0 

ib^(D-C3)H^$*LS 3flBH*VfL£-W (ib^&l (1) - (3) ) 75^*6 ppnoftjg 
«* 0 i?**fl>X*7 K(DMS0)U«»$*Lfcift», ^^(4)^0^(5)11^$ it 

S2li^ll (ft#8j (4) SO* (5) ) ^#^2000 ppw7)iftj^^^4 J: ^ v>f* 
X ;U "7 * >' F (DMSO) H $ ft f z S 0\ ib^xt C6)^ (7) jj* 3 *l * 2 tt^Oib 

#t) (ib^!fe? (6) (7) ) 7i s ^§- ^ 20 ppm<7) agj^ n ^ ^, J: -7 v K 

(DMso)tr $ tt^ -Ms-is l > m mt^ousomm t urn t ltdmso£ *t 

-€-^F*l^>l*fctw{ix ±1Ec^)J: 9 ^C1u-Ura-Leu^^T^^f|M? H7t:B®^^m^^STM18 
2- StOKU^ffiJR«7ft*100^ 1-f o^L30 , C-e26.5^H^fi±^*L^ 0 4>^l^H(i, ± 
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g6 l-'fk^(l)~(7)-e^$n^'fb^ (fk^ (1) ~ (7) ) i:o^T v 

M182- StOSl<7)#^fe®£l J:&4W^ffi«^}i> ^W^til^^AH22- StOSl<7)#^ 
AH22- StOSlt Jt^LTfcLM^tttlW^W-r-i)^^^?^ L fzKM&&Mmx~$> Z> i i: 
[ 0 0 8 7 ] 



[fie] 









AH22 


AH22- StOSl 


TM182- StOSl 




Glu medium 


Glu- Leu 
medium 


Gal-Ura-Leu 
medium 


Glu-Ura-Leu 
medium 


( 1 ) (0. 6ppra) 


9 9 


10 1 


10 1 


6 7 


lt&&>(2) (0. 6ppra) 


9 4 


10 0 


9 7 


2 3 


fb^(3) (0.6ppm) 


9 6 


9 8 


9 4 


1 9 


it£®)(4) (20ppra) 


9 6 


9 1 


9 9 


7 


fb^(5) (20ppm) 


8 0 


7 6 


7 4 


6 


^^3(6) (0. 2ppm) 


9 2 


9 3 


9 7 


6 


lb3-&)(7) (0.2ppm) 


9 1 


9 1 


9 1 


9 



[ 0 0 8 8 ] 

Ttf ofcPCRRlSfft*, QIAquick PCR Purification Kit (QIACEN) £ffl<^TMS|S[4f s> M- 

> 1 (1) KfflfcSflfc^fcftoTS'Aftflnfcffojfco 3 , Af>fip?tL7'cDNAi: 

, pCR2.1-TOP0^ n - > ^ - (Invitrogen) t £* , Sfg^ n — ^ ^ - id 

S#?tl/:iPlWil^ot7^ 3 y Ltzfey in*^:J»ffi3M109 (TaKaRa) H 

f^frfc^M^H^tfefM^ Ex Taq HS (TaKaRa) ^ =7 a ;=. - KRK J: o TDNA 
Bf>t*li<®Lfco PCRJRltv^ (15^1) JJU lOx buffer^ 1.5^ 1, lOnW dNTPs£2.25^ 1, E 
x Taq HSS-0.15^1, BB?lJ#-^2 8 ^ 3 ftaffi^BE?))^ fc** 'J =r* F<7)10 
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0.4^ mu £ Mmm®&*io.3ti'izm.&L, c\KK*mwi&%&&fo=iu--<D-u>kM 

x.T1I5L/;o Z<DKm%L*, 97X;x2frffl&U L fcft, 97t?T'15#M^v>T-55r -C15# 
^forco f£S?£<7)PCRj£j£?j££ > QIAquick PCR purification Kit (QIAGEN) frm^X^W. 

, ffi^J#-^6 9T^?tl^^ge?iJ(7)±g^#-i-2 8 3 8 - 3 1 6 5 "Ct^ £ *l & j&Sg^lJ^ 
[ 0 0 8 9 ] 

( 2 ) A ^MLtt'-m&WimRsO^-litteT^vyffiffi 
SMART RACE cDNA Amplification Kit (CL0NTECH) &m^XMW<*y MifaJS ? H^SWR 
Umm^Vt^xW.n^ 6 9T-^3*i&}«8e^J<7>&*#-s§-3 165J: *)3'fl0jTyEi*K# 

gi-^DNA<7)i7 d-^^^-^^to^o Jt#&tJK{i, ^ifctfll 0(3) T*HiS?tl./c^RNA^ 
3^1 (253ng) |(Jl£^ 7 r Ki&tt ? ft^CDS-primer^l.O^ "1, tK£-1.0^ "lil-o LT5. 
j£$£il§£U 70'CT'2^K^£t7l:^, *± X2frm&& L fc« ^^RlS^H, HirfB* ? 
Ml&#3ilfc5x First-Strand buffer*: 2^1, 20mM DTT^l^ 1 N lOmM dNTP MixSrl^ 1 
&tfPcwerScript Reverse Transcriptase£l^ "ltjnx_T^ U 42 < C-Cl.5B#W^S L/c 0 
filfitt^BtJtBau, HIT IE* -7 Mi^#?;ft.*:Tricine-EErrA buffer* 100^ l^Jp t 7 
2 < C-e7^-W^S.L, 3' RACE ready cDNA£p»Lfc 0 £^>3' RACE ready cDNA£&SHL 
T. KOD-plus- (TOY0B0) £ffi^T3'fiT^i&£iii|>I1-&Pa*£fr o *:<> PCRRlfcifcli, 3* 
RACE ready cDNAS-2.5^ "I, lOx buff er£ 5.0^ 1, 2mM dNTPs^S.O^ 1 , 25rrW MgSO4£2.0 
(jl f/K0D-P1us-£ 1.0^ 1 £ L, L Tmie ^7 F K ffi-tt $ H tz lOx Univ 

ersal Primer A Mix£5.0^/ It, SS^J#-^ 7 0 X~7jk £ tl&fc&mnfrh * V ? V 

94 , C-C2^W(7)^fiL> S f>(c94'CT*15#M^:V^-e68 , CT'6^M(0^} i £*l^--f * 
L"Ci*LSr35^>f ^^iftljjgLfco ^PCR-R/&Vi££ QIAquick PCR Purification Kit 

(qiacen) zm^x^m*? hKmttziitzmmmmitfe^xm^Ltz^ n&L&h 

*l-fcDNAf:#LT^«Wl 1 (1) Htz^m^^-oXS'mM^f o 3'Aff 

tJD-SftfcDNA pCR2.1-T0P0^ n - > ^ - (Invitrogen) i: £^1^? n 

9 (TaKaRa) |:|AU 0 P> *t fc^»M3&St<stftfrd» fbQIAprep Spin Miniprep Kit (QI 
AGEN) *m^X7*y KDNA£jfl|SS L fc 0 »f>^;^7^^ KDNA£»M£ U E?||#-t 
2 8 , 2 9 , 7 3 - 7 6 -C*?*L*j!SSE?!l^?)44^7'fv-*ffli,»t, ^IfiM 1 1 ( 
1) ^IB«?*tfc^ffi»wfEoTtt*E9iJSr»WLfco 6 9 X~7jk 3 *l& 

&&Wim<Z>1&&%r^r 3 119-431 7 $ tifcJfcSEyiJ ftfco 

s^k, ee5nj#-^-6 9 -e^$tL&Jt£^e£^i<7)^#-^-2 8 3 8 «t •js'fliTaEKt-ffl'jEi-* 

DNA<7)^n-.=.>^£frofc 0 ^Cli, 0 (3) Xm^Ztltz-ZMtoZlpI ( 

253ng) H, huIE^ y ^ ? tl^CDS-primer^l.O^ 1^1 rj 5 ' SMART II A oligo^l.O^ 1 

fi#U 70r-e27>H^SL^m, *±T2^«L^o ^^SJ&7S*-ffli/»T, 3' RACE 
ready cDNApj^ t LT5' RACE ready cONA^p^L^o CI<7>5' RACE ready cDNA^r 

lliat, K0[H3lus- (T0Y0B0) * ffl u»T 5'flB ±3K« ^> PCR^^f o tz 0 PCRRJ& 

JSJi, 5' RACE ready cDNA^-2.5^ 1 % lOx buffer^ 5.0^ 1, 2nM dMTPs^5.0^T 25mV| Mg 
504*2.0^ mr^KDD-Plus-* 1.0^ l^r^L, ^y^fv-t LTMIE+-7 
lOx Universal Primer A Mix£ 5 .0^ 1 1 % Sc^Jf^ 7 1 Xtf ZtlZ *&&HB#| ^ f> ^ i> * 'J 

ORMSr, 94'CC25-W«iaL. ? <b U94r - Cl^M^»-C68 , C-C6^-|W^>iSfi*l-9- ^ 
■^ii't LT^tL$r35^^r * JHfttjjgLfco i o LTIIjbtLTtrPCRKJE^l^ ltmMb LX 
, lOx buffer^ 5.0^ 1, 2mM dl^n"Ps^5.0^ 1, 25mM MgS04$-2.0 ;W I^^KOD-Plus-^l.O^ 1 
SrS^-L, T'^-f v-t LTiiffE*? h ? 10^ M<7) Nested universal primer^ 
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^fc$*):&L£o ^PCRRjStS t , pCR2.1-T0P0^n-^>^*^^ ^- (Invitrogen) 

n-^>^* ^-^^#?tL7iWI5iB^SH^oT7^r-->3 y Lfc&, i*l£ 
*JM:iM109 (TaKaRa) CiALto # £ ti^^:Sil^Mfe^^7)^QIAprep Spin Minipr 
ep Kit (QIAGEN) KDM(\^ffii5t^o %htltz?yX^ KDNA£»Mt L 

, g£9!l#-5§- 2 8 , 2 9, 7 7 - 8 2 ^ £ j£&@2?!]^t> ^7 * 
»Wi l (l) t3B***Lfc^UttoTttl6E3njSrj»#fL3to S£?!)#-s§-6 9 

T^S*t£&&E?!j<7>&*l^ 1 - 3 0 4 2^$*l4^Sie?!l* 1 Sl*IRt>*Lfco 
^Lfc£TO«E^J*a&g 3 E9U#-^6 9^3*L**£&E?!ia*£*>*irt: 

o E5!l##6 9-Cja%3*L*ife3feE5UJi4 3 1 7*S& (**ih=f K frb**), 14 

3 8 757 (E?!l## 6 8) £ a - K-*-*aUfeEy|-C* o fc 0 E3HI## 68T^? 

*L*T^ y»E?y£#-r*56f|*>4HHt»i, 1552960a fc ft £l£ *Lfc e 
[0 0 9 0 ] 

( 3 ) 4 ^^fe=ffi*^ffiRsOS-l^Sjlfe^-<7)#g| 
£«iflJl0 (5) •eW«?*t^W , ^«ttt4«*^ffiocDNA<:fi|MK, W *tttt*a##cS<eRs 
0S-ljtf£^ £ PCRTJfW L tz o E3m## 8 5 "WS 3 ft 4 «@e?ij >fc & * y * * 
K£E?!I#^8 6 "Tig* S*t*aU£E?!l =r * * Kt*^9>f^-fc L 

T, 1 (3) KfS^S JLfc^ftK&oTPCRSJ&Srfi^ itCt V). @£?iJ#-^6 

9 -e^ s ft & %2 sb m * m -r s dna* l /t <> 

PCRRj&ii, KOD-Plus- (TOYOBO) £fflV>T, 94 < C-C2^H^Z@. L 94«C T 15# ffi ^ V > 

•C55TD"C30^M$ f>K68t-C6j5-H^)«fi4rl-9->f ^ L "C % itL*35^>f * JV* 
Jtte^TT^To^o PCRSJE&^ (50^1) fi, 5' RACE ready cDNA£ 2.5^ 1, lOx 

1, 2nM dNTPs£ 5.0^ 1, 25rrM MgSCM^.O,* 1, 10^ M * 'J =Tj? ^ V * K 
^-£#1.0>"U MM^7k£32.5^ 1, SCFKOD-Plus-S-l.O^lS-^D-riit »C 

KlSlfeO PCRR^-^ct) — £ 1% r # n - ^ f Jl>M*WMftK T 53*81 U xf y^A/n-?^ 
Kifefe-T * it U J: 19 £74kb<75RsOS-lit{E^j&sjf ipis ftfc i t *mm L t 0 
1-0 0 9 1 ] 

*3& i:> >f * ^ttVS^^gRsOS-ljte^ S- pCR2 . 1-T0P0^ D - ^ > 9 9 - ( Invi troge 
n) n-^^L/wo *Jfc« 1 7 (3) -eW££ 3 RsOS-ljtte^ **tr 

QIAquick PCR Purification Kit (QIAGEN) £fflv>T^I£^-y h Ki&ttS iifcT-a. 
7JH:totffifL/:o ffiSL^I t>*L/t*&4 kb^)D N A LT, *M^J 1 1 (1) HIE 
mSft^te^o^'AttiiQS-tTo^o 3'Af^tiD^^^DNA t, pCR2 . 1-T0P0? n - =. 
yy<?9- (Invitrogen) ^W.? n - y ? 9 - K^tt ? *t*:flJtMaJiW#^ 

fot7^y->3 ^tiitcj: ^7^5 KpCRRsOSlSrfl|l6L7to i^tifcT'?^ 

LT> S£^iJl=-^ 2 8. 29. 70-73, 75, 77, 78, 81-84 fcjj*3*i;&atf£ 
EyOO^-ftL^fefta* 'J =f3?^l^^^- K*fflv>fc c ^ct)^*, SS?U#^-6 9 tc^^ti 
tz&&&mfim htl, 7? 7, 5 KpCRRsOSl^RsOS-ljffc^ i t ^Mi?- 3 ft^o 

CI <^> <t •) ic MSI ? tL tz ~f 9 ^ 5 KpCR RsOSl^r $ tr RsOS-ljt fc^- $r ^S-^cfl§® ?)v n ;w 
«9 ^-p415ADH[l^ n- - d Hi <9^y7X 5 KfcflMSLzfco 7*9^5 Kp 

CRRsOSl^fiJ^^^Spel^ C^Hindlll-e^-fb L , -Ji , v ^ h ^ - p415ADH^ $ij|5g^ 

H Spells. O f HindIII-e^'fb Ltz 0 Z-Hh*-*: *L-e*i0.8% r - ^ ^wm^i&i&T#SS L 

« , mmmm s&>m vm ndinr- m it ? n ^ Rsos-ijt $ h- m tr n tw r» speix cr h 

indlll-er^'fb? v-V h ^-p415ADH^-g-tj'y ^^15^^-9] ^ Hi L> i tt^rQIAquic 

k Gel Extraction Kit (QIAGEN) &m^XM®*y M:S#?iifc7-a7^{:ftoT]lt 
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y'HindlllT-Mirb 3 -> * h A"* 9 * ~ *E J|2 1 fc 0 Ligation Kit Ver.2 (TaKaRa) 

^->^gj^<7>SpeItH1ndIIIt<^MJiRsOS-lite : f-SrftiX-tSri^«t »K 
5 KpTOHRsGSlfcfllSSLfco K0&££?!M2£jfcffll 1 1 (1) UtE 

t«Kfc*ttKffioTJWfLfco ^9^fv-tLT % E?!f^8 7 , 8 8. 7 0 -7 3, 
7 5, 7 7, 7 8 , 8 1 - 8 4 KjfS *l*&&Be^jm*1**t)&vd*£> U =f 5e ? U* + 

K*fflv»>t 0 ^<7)i^*, se?y#^-6 9 K^sftfcauifKyya'iifcjL, w?^? kpadh 

i*t4ii:^fflL, ff^M^tb^^«AH22^ (AH22- RsOSl) JiG"lu-Leu8S35Jgifc-eai 
^M45jftm^»#TM182^ (TML82- RsOSl) fiCal-Ura-Leu^XJ^^T'^ L fc 0 # 
£> fl £7M182- RsOSlK o ^ TGIu-Ura-Leutgijti ic $tfjg LT<>ttt4ii: $ *1 o 

[0 0 9 2 ] 

Hifif^J 1 8 *lfcJ&JMK»fcH3?»#AH22- RsOSl£G1u^eu^itiJ+30r -ei8B#M;j£±: 

?Jg*Lfc 0 LT, AH22#c£|l!Jf£K, Glutfifc* 30T; "ClB^WS t ^J&*Lfc, * 

mm AH22- RsOSl^Clu-LeuJtSfe-C 50f^ £ ft fcfi^f £ , AH22^7i 5 C1 ut£i& "C 50f£ 

<k^(l)-C5)H^$ft& SUStftft-fr* Hfc^tl (1) - (5) ) 600 ppmoft 

kthzhz immmt^m m&m (6) jktf m ) tf&tsovpmmm-*** 1 )*; 

TDMSOt j^fjLfil^Cl.O^ 1-f o2®Blf (B0^ 2 •> i ;W ? *t/fcv>f * n :/ 

AH22- RsOSlcT)^^ -^^100^ Ifo^ft L 30^29. 8l$K#fijg^ L tz 0 i> "7 l*fc£tt, 
±^E<7)J: $ tl*^PK$*l^W-SaMAH22»oK!RT*7S*100^ Ifo^t 30"CT-24.8B# 

O 

raflfttl, »Jl 8-e^?tl7t^®^ai^^STM182- RsOSl^Glu-Ura-Leuig^^O 

iflflje L, (R3fc&aK>.lfc «t n H&mM®foX*%>ffiZ n^HAft^lS L, ? B 
S^ffi 3? ^«TML82- RsOSl^Gl u-Ura-Leutg ftji 50fS t 3 *l ffi * W« L *: 

o ifcttlHt, ff^®fe^f±S^^eTM182- Rs0Sl^Gal-Ura-Leu^^^30 < C-Cl8^W^ 

#TM182- Rs0Sl^Cal-Ura-Leu^M-e50fgH#JK 3 Ktz%mmm*mU L 
fk^(l)-C5)tl^$tl«> 5ttl^t^ Hfc£"ft (1) ~ (5) ) 600ppiK7)ftj£ 

i?W2SI«o^ (6) SC^' (7) ) i)^ * 60 ppm<7)iS^ t:^l,j:r>^ 

DMSOt7&^*L-en#5tHl.0^1-fo2©m (IP*>, 2^^;U) H^&^tl^V^ ^ OT'l' 
- f-*2ttf^»Lfco ^<7)l*]<7)l#:i3(i, ±|E<7)«fc {cG1u-Ura-Leu^tt-C#fR^$ft7t: 
Bfi4S»miT»«TM182- Rs0Sl<offiJR«?8[*100^ 1-f'o^& L30t: V 26.8m M#S^ L 
r^o fcol*fcfcUU ±I£c7)J:7^ % MS?. t L"CGal-Ura-Leu^^-e^ilS5$n^BS^ 
m^»«TOL82- RsOSlOl»«7S*lOO^li r o^ttL30t:^42.5l^M#1fiig*Lfc« 
m, ^ n-T 0 !^- h y -^-r-#7t<7)600 rm^iR5l&JK*iWSE L tz a 
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&7 Kfcm&.CD-ai'C&Zfi&lk&to (it&m (1) ~. (7) ) Cov>t, 

M182- Rs0SlO#&J^MK<££>£W<7)IE«Jgfi. J^K^ai^^«AH22- RsOSl<7)#^^ 
AH22- foOSlt Jt^LTtJtlf&tt^K^MI-^^^tt^iiS^ L^f^H^mffl^-T^-g. ^ <t 
[0 0 9 3 ] 



[j7] 





£1J#^«<7>±W«(%) 




AH22 


AH22-RsOSl 


TM182-RsOSl 


«iM^«(ft^£t£?PPm) 


Glu medium 


Glu-Leu 


Gal-Ura-Leu 


Glu-Ura-Leu 






medium 


medium 


medium 


( 1 ) (6. Oppra) 


8 8 


10 3 


10 8 


1 5 


ik-&®i{2.) (6.0ppm) 


9 2 


1 0 1 


9 6 


1 1 


( 3 ) (6. Oppm) 


8 2 


10 1 


1 0 1 


2 7 


( 4 ) (6. Oppm) 


8 3 


8 9 


8 8 


1 7 


^4^(5) (6. Oppm) 


7 8 


8 5 


1 0 1 


9 


<t£V>)(6) (0.6ppm) 


7 9 


7 9 


10 0 


1 2 


-fb^^J ( 7 ) (0. 6ppm) 


8 5 


1 0 1 


9 9 


3 1 



[0 0 9 4 ] 

•r - -e pi o*r-m&=f- <d m& ) 

Xfr^tzPCSlKl&M*, QIAquick PCR Purification Kit (QIAGEN) Zm^XMM* v hK 

mM ? tifzw.mmw^®i<o xmm l tz Q *m u# h titzmt^m^ tuz dnac^l 

^ \ 1(1) ^IE^?n7t^!-^oT3'Afij-i[]^tTo7t 0 3'Aff^p?n7tDNA t 

, pCR2.1-T0P0^ u-=.y >/s<2 9- (Invitrogen) ^f£? n - — > ?s<? 9 - lc 

«S# ? tt^TOI^S^^o T 7 r- v g > L fcft, C ^^^M®3M109 (TaKaRa) lc 

# tL^^ItliSK^^#75^ > Ex Taq HS (TaKaRa) frm^tiziu PCRK J: o TDNA 
$f)f£igi|!SL£o PCRR/&?£ (15^1) 0U lOx buffer^ 1.5^ 1, lOrrM dNTPs£2.25;, "I, E 
x Taq 1, ScTUS^ 2 8 £ tl&fagMMfrh * V ^ 1^*?- KcOlO 

X.TH^L7t: 0 ZWKJ&ffi.*, 97VX2frmUUL?z&, 97VXl5&ffl^X55'<CXl5® 
MS e>fc72T?-C 353*118 <7>#ia£HJ->f ? Lt, £*l£35^-< ^ )V®><oM-tm^&ftTX 
^To^o {fcZm^OPCRR/S^^ QIAquick PCR purification Kit (QIAGEN) ^m^X^W. 
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U v- t 8 , 2 9 T«?f £ *l&*£gge?!j^<b * U 3** y Ut* 

[0 0 9 5 3 

SMART RACE cDNA Amplification Kit ( CLONTECH) >km^X%M* v h iZ mt ? *l 

TgB?iJ#-^ 8 9T^?tt-2>i£*K^J<^5'ffia±^(c#fti-&DNA(7)^n-^ 
>^*tT? Hifctfll 0 (4) TUSSStljfc^RNAfca^l (200 

ng) II, HUie^ y h K^#S:*l£CDS--primer*1.0^ 1 N SMART IIA 01 igo* 1.0^ l*g£- L 

-ceis**m&u 7o , c-e2M^L^m, *±-e2^M«ia-ra>o mmKmmz. mm 

*y h izffitt $ itfzSx First-Strand buffer* 2^1, 20taM DTT^l^l, 10hM dNTP Mix*l 
^l^PowerScript Reverse Transcriptase £ 1 M liUX-Tjg^L , WCl. 5^M«Si" 
•2>o fiiSSfeOSJ5?au, h JCflSfj-S *L£Tricine-EDTA buffer* 100^ l^fln Lt 1 - 

m, 72'CT-7^M^SL, 5' RACE ready cDNA*pS£-f &o CL<7>5' RACE ready cDNA*£| 
MULT, KOD-plus- (TOYOBO) *ffl V>T 5'H_hfctt *iglpg-r & PCR^tf o £ 0 PCRRESffc 
tf, 5* RACE ready cDNA*2.5 // l > lOx buffer* 5.0^ 1, 2mM dNTPs* 5.0^ 1, 25mM MgSO 
4*2.0^1, KOD-Plus^l.O^l^L, 7 y 4 - k LTfliffE^r y M: «ffr ? ft tz 10x Un 
iversal Primer A Mix* 5.0^ 1 £ , EftllHg- 8 9 "C^S ft&i£gE^J<ail*iE?!j^£>$itf 

**ffl^T^**5o^ iti-* 0 :<^)EiS$*, 94t:T-2frra<7>t£SL, ? t>n 94 < c-eis# 

?g*QIAquick PCR Purification Kit (QIAGEN) *ffl^T^g^-y hK«#SilfcWftSl 
Hti:tEofffl|»Lfc^ IWiL»fe*lfcDNAKW-LT*UiWl 1(1) HfB«3*Lfc 
*"fet-^oT3'A#Jp*^ T 9 „ 3'A#J0$; tLTtDNA t, pCR2.1-T0P0^ D - ^ > ^ 9 ? 
- (Invitrogen) t * a - ^ y y^y * - tcj&ttS *L*:TOftfil93»fc:flEoT ?-f r 

-->a>Lfcf£, -tl *^lJM109 (TaKaRa) UtAtSo # tlfc^dMJBJHglJM* 
T&^QIAprep Spin Miniprep Kit (QIAGEN) Jf^7 , 7^5 KOtK&HtS?- £ c %hHtz 
-f~7 7sA KDNA*£|g5 L, E?iJ^ 2 8 , 2 9 ? ft&i£^E?iJ^£> * & 7:7 >f v 

^ifc«i i i (i) izunz*itz-%mKV£^x&m&m*mtiT-t& 0 -e^is* 
liSam^ & * ? * v> jftajE«3ni4 Pios-ijta^cosBiRii & 3 k > * 

?^>H, @a^J#-^8 9 -C^?*i^^@5?iJ<7)3 , ffiOT»lti*H#fi-r&DNAco^n-^.>^* 
=fT? Zbtf-e&2> 0 £jfe0! 1 0 (4) X~MW:Ztltz-£:fm&3f J 1 (200ng) 

, HUE* 7 ti7^CDS-primer*1.0^ 1S.a : M®^7K^1.0^ lii^L, 70t:-e2 

59-nftfiLfc«t, *±-C25-M^£-r*o mmKfcmZm^X, S 1 RACE ready cDNApi? 
tmm*LX3' RACE ready cDNA*p^f -i> 0 ^03' RACE ready cDNA*^M H LT, 3' 
mTmmtm^-r^PCR^^r ^ 0 PCRSSt;^(i, 5' RACE ready cDNA $-2.5^^1, 
y h Kffi-tt $ tifzlOx Advantage 2 buffer* 5.0^ 1, lOmM dNTP Mix* 1.0^ 1S^50x Adv 
antage 2 Polymerase Mix* 1.0^ 1*^L, -fy^T-t LXMlZ* y M;g5#?n/;1 
Ox Universal Primer A Mix* 5.0^ 1 1 , E9!l#-f-8 9 "CjpS tLiaUfeE^lJjj^atf iti 2 
0~3Qtg^^f,^S* y ^ U-^-^- K<7)10^M»aE*1.0^ 1-^iDL, «®&e;dc£fflv»T 
^4*50^ lttio iORjB**, 94 t C-e5U>W^</ 1 'C72 < C-e4^W(7)^ia*l4r>f ^ 
LTC*l*5+r^ ^;P«l93lt, ? <b H94 , CT-5#H^^T-70 < CTlQ#M^:l/^-e72 , C-r4^ 

l*M^T72r?4^MofiSgnt'f ^/l/fc L"Ci*L*25*-f ^n/HIJait^a, 72"C 
X°7frmfci&t %> 0 ^^PCRRJS^ t , pCR2.1-T0P0^ n - ^. > y'^y y - (Invitrogen) 
k*^yu--y >f ^i? y-\zm$Z Ktzmmmm\z'fc^Xy 4 Y-v b y Lfzfes 
-n*^li®JM109 (TaKaRa) CiATS, # *ifc^J»l^ff|EJfe#^ i^QIAprep Spin 
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Mini prep Kit (QIACEN) ^ffl^t^n? KDNA*jfi|Sii-* 0 *f £, *tfc :/ 7 * ^ KDNAfcfc 
ItL, E9S#-f-2 8, 2 9^^3*1* ffigE^fc**?'^ v»T, £tt09 

11 (1) Uffi«3ftfc:frteU8EoT«EPJ£^« 0 *ott** 

«wu*:^To*u6E99*aas$*fce*, serines 9 h»w*«woos-i 
fflMfK^o^aufcE^j *^f,^ tr-r & i -t § « o 

[ 0 0 9 6 ] 

(3) h&m&ftmo^mmmfr^MM.fcirvmm 

■?ma1-&Zbrfl?£2> 0 0 (2) hv h^^^gcT) 

0S-l^||W|itf5^<75^BB^j<7)P|$&3 K^Sr-g-tfS'^Sffifia^tj 2 otS^g 4-ee>£3fcE*ll:^ 
3-5? * K<?>5*^ffi!]tlACGACACT<7)@g^j^#Jp^ tlTt:^ 'J rfjK * \,*+ K 

> 2 0 (2) (D^m-emhfrt tt^tz h V MS£^*^M<7)OS-lffi^|jie^-(7)Jt£S 

EEJO&ltn K>^^-tf3'^ii^^ 2 0SS§ $"C<7)E90^t> ^ U =fji * K 
«7)3'^fi!IHAACCrTCACcoE?ij7i 5 #*D? *LfcE^!l £ *§*Sltt&@B?iJ ^Wi" & * U =f * * U * 
f-K^^^v-tLT, 1 (3) tSB«?*Lfc^te^ea£oTPCREj£^^f o 

i 1 1 «t «9 , h v h^^M^OS-lfi|^it^^^ll$&3 K>oMfcWIR»$SpeI 
wSflSEyiJ * J* h m Jh n K ><D itft ti MfiBS3gH1 ndllloKaftEyiJ * o DNA£ Wtkt & « 
KlSlft© PCRRIS j0W> —SB £r 1% TiT'o—T^Y ;wS*Cifc«r t:T*IL> xfy^rnv^ 

[ 0 0 9 7 ] 

h-v h^^*^SOS-Lf@[^^tf5-?-^pCR2.1-T0P0^ n- — > * - (Invitro 

gen) ct^n--^m. ^IW2 0 (3) p v h &^M£^<z>05-l 

ffil^jfttE^Sr^trKlfcifc^K QIAquick PCR Purification Kit (QIAGEN) £ffi^T^f£^ 

, nmmi 1 (i) fcffi«3*ifc#&MfcoT3'Att;(jii£?TT 0 3'A#in?tL^^4 kb?)D 

NAt, pCR2.1-TOP0iz n - > ? - (Invitrogen) t u - — y ?'s<? 

*-K^tt£ft;trat&l£*K$oT7^--> a ^tiiiCJ: ~fv7,^ KpCRPiO 

si^fli^i-^ 0 mbufz-f^xx Y<?>i&&wm\±> 1 (d »ciE**it^:*ttu 

ttoT»ffLfc, S^ijff 2 8v 2 9^i::^£*l&;&gE?iJ^f>>5: 

y^fflnj, ^-©iBf*^ ^7X5 KpCRPiOSl^E^J*-^ 8 9 *#tr p 

^<^<t "9 Hp^?tL7t7'9^5 KpCR PiOSltC-g-^ *t4 f-V p ^*ttlOS-lffl|^ ft <tt 

&m%-f&o KpCRPiOSl^$lJ|Il^^SpeISO f HindIII-em'fbL, Ml/ 

^-p415ADHtflJPS^^SpeI^.r^HTndIII-eM / ft-r-5>o - ft f> £^*t-e*l0.8% r **n 
- * YfrMNMb-Cfrm L fWIS»^Speia Cfflindlll-c^k 5titt«7F -ft**** 
®0S-lffi|^^f£^^M-MO f tC^J|®^SpeI^OTindIII-eM'ft $ * h * -p41 

5ADH£ istftf )V £ £0 tB L . i *l £ QIAquick Gel Extraction Kit (QIAGEN) 
T^*? hH^#?ti.^v^.^TJUH^oTitJia^^ct 19, mmm^SpelR CWindlll 
T^-fk? n.^StOS-ia^©fH-Ma f Ji$iJ|Jl^^SpeI^^HindIII-^m'fb? tiTt: V* h 
^ ^ -^HJK-r&o Ligation Kit Ver. 2 (TaKaRa) $rffl»/>T. ^l^^ -y 
-i7JM:fot, S ^-O-v^f-^ n-^y iz-fp^c^SpeliHindllltora 

(cStOS-ljtfe^-^Jf A1"& d <t ^ <t ^ FpADHPi0Sl^1f^-r^ o %hfrtz 

K^SEjnjut^MMi 1 (1) i-iem?*i^^n^oT«?*f-r^>o 7*7 



(49) 
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*fl!V>* 0 *<&j£:fc, @C^!j#-^8 9 £#tf h7 h?g^^®<?)0S-Ljf|WI^^-<7)^gg^j 

«8?*lfc»S^^5 KpADH Pi0SlS-^Jfifaj2ie«O^^^oT, ai#g£#AH22#c& 

tSrfUfflU ^ft^Ejfttb^Bt#AH22tt (AH22- PiOSl) i±G1u-Leu^^^T^ 
4£L> B®^m^^«TM182# (TM182- PiOSl) {iCal-Ura-Leu^5c^^-eS^1-^ 0 # 
t> ft £1*1182- PiOSlJio^TClu-Ura-Leu^^^^filLTt^W-r&Cl t «-m^.-rSo 
[0 0 9 8 ] 

^ifi^J2 2 (f^K^ai^»«TM182- PiOSle7)fctl^|£^J}jg£t4t*§£) 
*JSW2 1 X^^H/zMM^mmWmmM22- PiOSl£G1u-Leui£lte*30t:-ei6t 

ffc^3tCO-C7)^S*Li 7li(7)M (1) - (7) ) ^fJVXJV7* 

-r* 0 *ortoi*fcnji, ±ie<7) <t $ n#^is8M?*L^s®^ai^eAH22- piosiom 

ffltfLK. $kWm2 1 -Cf^fi$*Lfc^fHSjftfil^»«™ifi2- PiOSl^Clu-Ura-Leu^^^30 

r-cj#*-r*o pm&z tutu v>mmmm<neoQ mKmf l 

&&^I£«™i82- PiOSWSG1u-Ura-Leu^^T-50|S 3 *i t. ttmt LTC 
al-Ura-Leu^^T-50f^(-#f?? *M»-*-«o 

fk^(i)~C7)n^$ imm<Dit&m at&& <n ~ (?) ) #y^^x^7* 

•FMfrJfcfc 1.0/i 1-f o2@Bf (lp*>, 2^;W C^$*itv^^n7'l/- hS-MlJ 
"T&o -tortoise Ji, ±|Ec7)=t -? HG1u-Ura-LeuJ*^f^M^$tl7t:^S^Jfti±l^^ 
«TM182- PiOSlO® JRA ft £ 100^ If o^g L30C "dMW£*-*- & 0 & -) l^S: fc % ±|5 
<7>J: nmt LrGa1-Ura-Leu^^T'#^iiM?*L7t:^K^m^^#TM182- PiOSl 

^M^TSSrlOO^ irofr£L30 e CT-iMi£^-r&o ■7>f^n7 , V-h'J-^- 

600 nm^>!R*flP*fliS-r* 0 
«aft»ffi3F**™i82- PiOSi<o«4ftK»SUJ:*^Wolia$JKfi % M35&ai^g£SAH 
22- P10Slo#ttJKttft(i J: S^H^lEWj^j: <9;*£ < , ^g*K&aj#B*#™i82- PiOSl 
»4^®fe»m^*#AH22- PiOSlt Jfc« LT«LlifS14»fl»C#i-*jj5$tt^iSai LfciH 

[0 0 9 9 ] 

(a) G1ui§ifc 

Bacto-yeast nitrogen base without amino acids 6.7g, Glucose 20g^ Drop-out mix 

(1) 2.0g, Distilled water 1000ml (b) Glu-LeuJ§^ 

Bacto-yeast nitrogen base without amino acids 6.7g % Glucose 20g^ Drop-out mix 

(2) 2.0g % Distilled water 1000ml 
(c) Glu-Ura-Leutgife 

Bacto-yeast nitrogen base without amino acids 6.7g, Glucose 20g, Drop-out mix 
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(3) 2.0g N 
Distilled water 1000ml 

(d) Gal-Ura-Leutgj& 

Bacto-yeast nitrogen base without amino acids 6.7g, 
Galactose 20g, Drop-out mix (3) 2.0g % 
Distilled water 1000ml 

Drop-out mix (1): 

Adenine 0.5g N Lysine 2.0g % Alanine 2-Og, Methionine 2.0g, Arginine 2. 
Og. para-Ami nobenzoic acid 0.2g N Asparagine 2.0g, Phenylalanine 2.0g N Asparti 
c acid 2.0g. Proline 2.0g N Cysteine 2.0g, Serine 2.0g. Clutamine 2-Og, Thre 
onine 2.0g N Glutamic acid 2-Og^ Tryptophan 2.0g N Glycine 2.0g N Tyrosine 2.0 
g^ Histidine 2.0g, Valine 2.0g, Inositol 2.0g, Isoleucine 2.0g, Uracil 2.0g 
^Leucine 10. Og, Distilled water 1000ml 
Drop-out mix (2): Leucine (lO.Og) Drop-out mix CD 

Drop-out mix (3): Uracil (2.0g) ^^Leucine (lO.Og) £B£Wc Drop-out mix (1) 

(e) Glu^X^to 

(a) K2% (w/v) (vmx&mnztitzmibmi&o 

(f) Glu-Leu^Xtgife 

(b) K2% (W/V) 0*^***jD?*LfcH»iff». 

(g) Glu-Ura-Leu^%:fcgj& 

(c) K2% (W/V) <Dm?itfmKZtltzm#-tgMo 

(h) Gal-Ura-Lei4*SXi£i& 

(d) K2% (W/V) 0>m?iTb s muZilt2mfo1g)& o 

mm±.<7>mmwmm 

[0100] 
[0101] 

e?u#-§- 3 
5 

Sc^j^ 6 
7 

v--*^. Kg: ft 3 ftfc* 'J ^ P*?- 

Be?nj#-t 9 

i o 

@e?ij#^- 1 i 
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1 2 

se?ii#-s§- 1 5 

P C R<Dtzisb\zWLt\Z*itz* U ^ V;*^ K^'fv- 

se^j« 1 8 

P C R<7>££>tCl£ftS ^7t5f 'J o-^ ^ V^f- F7*7^v- 

se^j*^- 1 9 

2 o 

m\\%^2 1 
eew-t 2 2 

§S»-t 2 3 

is - ? jLy ^^tztbKWitfZ titz* »; =fj5< ^ V*<f- Kt*7^v- 

ee^u#-^ 2 4 

^ - ? ^VjfztbKWttfZ Htz* ^^V-^-f-FT'y-fv- 

se^yif-f- 2 5 

^-?^yx<D?zsbKisiifz iitz* v n s ? v * y-f =7 4 - 20 

B£?iJ#-t 2 6 
@B^iJ#-^ 2 7 

ee^i=^- 2 8 

->-^-^^0£#H!S:ft£*t7*.::* 'J^^Vtf y7"7^7- 
- WM%^ 2 9 

->-^^>^.<^7t:^CiI£st?^7^^ 'J rf3< if Fzf9'[-?- 

- nm&^ 3 0 

Sy-? z^y 7,<DtztbKm.nf^ Htz^r 'J i7 K/7-fv- 30 

se?y#^3 1 

P C R<7)7^^ic^:ft?tL^* v ? v^-f- k:/^^- 
se?u#-f-3 2 

P C R?)7t*!> limits ft*:* =rj? ? K^-f^- 

3 3 

p C R<ntztb\zm\Ztitz* <; n% 5 v*?- 
mvm^ 3 4 
p c R<7>tz&Kmi2ti/z* ^ i^-?- 

S^J^-f-3 5 

P C R<7)fztbKmfZtiyzyi- 'J =f* VftJ^^r- 40 

@Z?iJ#^ 3 6 

P C R<Dtz*b HIS: It $ ttfc * V zf % ? v * J- K 4 -7 - 
3 7 

P C R<DfztbKmt£iltz* U i7 i.*-?- Ky^i'v- 

se?y#-f - 3 8 

P C RVfztbKmtZtltz* U n-* ^ V*-?- K:/9>f v- 
SBM-f - 3 9 

P C R<Dfzi&Kmf2tltz* ') zf* ^ Vtff- V*-fy4 v- 

@e?u#-^4 0 

P C R<9 7j*!>HfS:i-|-$*l£* V rf* i7 1^^-^ K7'7^V- 50 
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@H?ni#-s§-4 3 

P C R<Vtz&lzmf2tlt:* V ^f* ? V** Y-f*7 4~?- 
BB?nj#-s§-4 4 

P C RWtztbtzmfZtitz* 'J 9 V*^- v- 
@2^J#-§-4 5 

BE9U#-t4 6 

ie^j#-§-4 7 
ae?y#-5-4 8 

IB^J#-^4 9 

ie^j#-t5 0 
i£$ni#-§-5 1 

E3nj#-5§-5 2 

P C R<7)£«!>Ki£ff-£ *t£:t 'J rf^ ? KT^-f 20 

@e^j#-§-5 3 

P C RVfztbumiZtitz* U i7 v*?- K^^/f v — 

ie?y#-s§- 5 4 

P C R<DtzibKWLl\-£tltz* V =fZ ? V**f- K^-fv- 
K?iJ^5 7 

P C RVfzibKISZBiZtltz* V zt% ? K^'fv- 
. Se?!j#-t5 8 

P C R H I£ ft S*L£:t U =r* ^ V*^- K^7^v- 

- 6B?!J#-f-5 9 

~y- ? ^(DtzsblzmttZ titz* V^ZfUyi-J-yyyJ-?- 30 

nm^6 0 

BB?!l#-§-6 1 

@e^j#-^6 3 
se^!i#-f-6 4 

P C R<n>tz*b\zm\Ztitz* ') ? 40 

§e?y#-f-6 5 

p c R<7>7t*Mits:ft$*i£* =fz ^ v^-f- K-7^-r 
ee^u#^-6 6 

se?u#-f-6 7 

IB5nj#-§-7 0 

w&m^-i 1 

P C R<Dtztb\~WLl\Z tltz* 'J =fj? ^ i^-f- K-7°9^f v- 50 



C53) 

SB^iJ#-t 7 2 

P C R^fcJ&KKtt-SJtrt:* 'J * K^-f-v 
SB?U#-f- 7 3 

Be?y#-s- 7 4 

P C R^>^*KjRW-?*lfc* V nf* * Ust-f- Y-fH v 
BE3m## 7 5 

P C ROjtJ&fcffiftStLfc:*- 'J * V^-^ K7"7^v 

ae?!i#-t 7 6 

P C ROfcacKff-Sitrt:* y =f* * Hf-K^'fv 

@e?u#-§- 7 7 

P C R KKff- 3 ftfc* 'J ? F^7>fv 

se^ij*^- 7 8 
ie^uw-t 7 9 

P C R KKff 3 *Lfc* y =r* * yfvJ-* 

ae^u## 8 o 

p c R^/tJ&KKffl-sitfcsi- y * w*- kt*7^7 
se?nj#^-8 i 

p c R<7>fztt>Kmfziit2* y ^ * h*zf?j-? 

BE?1J## 8 2 

P C R<7>/.:# Ks£ ft <; =/* ^ lx^f- K7"7^7 
@B^iJ#-§- 8 3 

P C R<VtztbKmit2tl£z* y =/* ^ Y~fv^-^ 

wm%^- 8 4 

P C R<7>tztbK&BY2 tltz* U * K/7>f-7' 
BE^J#-t 8 5 

P CROfci&fcKfi-StLrt:* 'J ^ F7*7^V' 
E?U#-t 8 6 

-P CRWfc ggltS ft*:* 'J =/* ^ U**- K7*5>f7- 
£90 8 7 

P C R<7>£«M;tS:ft3*lfc:* y =?* * V** K7 , 7^fv- 
E9U#-?- 8 8 

P CROfci&KSSff-Sftrt::* y Z V** Y-fH 
2005087182000001 . app 
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